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(54) NONVOLATILE SEMICONDUCTOR MEMORY AND n"S OPERATING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve the injection efficiency and locally inject charges in a 
part of distributed regions of charge storing means to store a plurality of bits in an MONOS type 
memory transistor. 

SOLUTION: The memory comprises first conductivity type channel forming regions, second 
conductivity type source-drain regions (bit line BLi. BLi+1), gate insulation films 10a, 10b (or 10), 
1 7 on the channel forming regions, gate electrodes 1 5a, 1 5b (or 1 8), CG, and charge storing 
means (charge traps) which are discretized in a plane facing the channel forming regions and in a 
film thickness direction and formed in the gate insulation films so that, in operation, hot electrons 
due to e.g. an inter-band tunnel current are injected from the source-drain regions. In the gate 
insulation film, a third region 17 (R3) having no charge storing means exists between a first 
memory area 10a (R1) and a second memory area 10b (R2) into which the hot electrons are 
injected locally. 
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02 mnm*m#fr h a d ±12? + * ji^iatR««f«tr 
±82? * *ji*saRi<Lh«:»w htitcv- \-mmmt . 

±12? +• * AjgjsWRiglccWiai b fc®f*3*i«fc CFltJ*#ft|K: 
8. 

[ft#JH2 3 ±82* » hxu? hp>«, ;<>KfHh> 
*;HIiftK:ftaB Oft:* * h x u * h d £fit*3g 1 

[i»#B3 3 ±iey- hteiuttt. ±tav-x • kh 

ft«l^i. HXU* Fn>#itA3ft&t>fl!!©^ 

m^mA 3 ±isy- hjaitnx. ±t2v-x • fu-c 20 

±12 • K >^t©ffe;Sa>£ * ? h X U ^ h o 
>#aA3 *iS02 EttfKtt& . 
±320 1.02 mWIBKjfeSrti.- 

3 fttt I »* 3 ©AH* £ -5. ff^ll 3 EltOTft 

^4*«»Bats^«„ 

[m#i5 3 ±fam^fsm#s^±ia^ 1 . 02iats^ 

^mwtc^ats ivct,* sit 4 iats©^F»f6i4^^ 
lats^g, 

cst*^6 3 ±1201 . 02S2tf«w£#«&©jg=&g® 
±tem 3 o«n8*i*— »ii4©itei»)B*> u s 5 e 

4£©*#^tt¥SS<*iatt3£@. 

[»*3I7 3 ±iay- h«e*i. ±120 1 i2i*MJig±«c 
^3ti/c^f 1 y- hsii, 
±120 2 iait«nsJiic0)S snfci2y-hsgi. 

±120 3 ©««±«CJI5fi83 iafc0 3 V- Y «t*6<t £W 40 

b. 

±120 1 . 02fc.£Ot03 y- hm@*i^(8Jfl«J{C^SI3 
4vCt»SIII*JS 5 i2SS©;f»|fe1£¥iS#i2tt£Sg. 
[»*9 8 3 ±12? -p *Ji>B!$tmmt> 2 o©y * h 
7>^^f ©?+• *^jgfi8««<t. -€-©ra©i-?©3> 

F n-;U h *©? + *JU0>#^igt#iJl*Sl/T 

«c -5 f»*Jl 7 1 2*S©*»#£te¥ig#f 2tg£Sg,, 

[»#^9 3 ±12? + twmmw. ±52 V-* • KU 
±i2y- btmmtojzvtizv- i-'mmzm 



^182 0 0 1-2 30 33 2 
2 

v - h'*is]©±t2ii^!©^ t';h7>^^-c. ±12 
01, m2y-h&&wy-m«:j:<o&Mim2ti. 

F#rsj©±f2ffi&©>*'j ±12 
03 y- h«@*i*ji^3n-C^-5iS^7i2t8©^ 

im$m 1 0 3 ±120 1 . 02f2«^«*iJ:D { ±§203 
©^^Lh©m-©±f2y- hm«CC*tl^ft-ettSfflB<J 
ICftML tc. ±120 1 12tg^i^fflij© y- F CJf 
±i202l2(tM^-W©y- h^e*36(CWL.fc»# 
314 f 2iS©^»^tt*«ft:f2lg«g„ 

[IS^l 13 ±E* + *JHBfl5W*. ±fav-X • F 

±iay-nffi«s«i*jj:<y : ±i2y-h^ffi* 
w-rs^*y F7>y**©y- fs#s. ±ev-«» 

#. -#©±i2V-x • KU-<>«^6aA3*afc^ 
fUl/i' ha>©^^^£ftfe^r©±I2V-^ • KI/ 
>^*> n/c* -;hxu?hP >©^}^1^ 
t<D'pts;< £fe-S|5*J±i2y- n»i»Mf»g-c^«:r*y 
- hg«T-C*S»#^ 1 f2iS©*»fS14*alM*i2tgiS 

a. 

[ff^S 1 2 3 ±120 1 zgHSStfnM-C* 0 . ±fB02 

mm.. 

imimi 33 ±12? +*)\Mtizffl&r±M 2 -j© y - 

^ • Kl/-f >«SJ^. ±i2y- hitei^0*JJ:D t ±i2y- h 
«&©C7-KiiS«!:. 

±i2«tst© 7- F^^ti-enK. s^j©±i2y- i-mffi 

*^-^n, -.■.t. ._ . 

±f2^fS©ftjiiK-?-n-e*i«: > as:©±i2v-x • ku 
>ga«i*i^3tirt,^i»^ 1 i2SS©^F»^14¥iS 
^!2tS$lS. 

[§i#^ 1 4 3 ±B2y- hms^rv- K#rtir#a«c» 

±!22o©v-^- h-V"Offim<D—J}&Vvh1ffoV 

fl675-©±i2 V - X • KU-f >^«rfta«:giK-r S0 2 
*jli^£«:Wr-5>ff5RSl 3f2iS©^»^14^«^2te 

Si. 

[lt«3H 1 5 3 ±120 1 «ilift#s. ±§2-#©V • 
Fu-/ t » h S0 1 SJ« 

<t . ±120 1 mmz t»F ^rsj-c^iitcgiK-r s0 1 3e 

±1202itji^*s. ±I2ff6^©V-^- KU^>®H8«r 

*acc^TS02Hi^£ > ±i202sjsg=&^a«:Sigs 
r S02 a^^bxs 
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<j h v^vxz&mmmztix^zwiim. 1 4 gats© 

Cit^Sl 6] ±K* + *;WB«««. ±iav-x • F 

u -c ±iay- M&ftjgfc ioLhtay- h mm* 
jjb 2 o© v - x • k u-f ymwwm 2 #fi3PF*&&j*s 

1 o<D±IB^* >; h -5 >^X£©±iEV-X • F l>4 > 10 

£gi$©— #<t> -7- F^rfij«c»s-rsffe©±ie^*'; f 
7 > ^ ©±ta v - x • Fu-f >^©ffi*<i; ©rate 
*-7^«ti»i|j«**ofcSi*a 1 ia$s©*»#stt¥*g# 

1 7 ] iszmisiwm&mt. -r<tz<t i>ft& 

miciem-r zm-&#t Lxoymn&zmtcte^mm 1 

cntsfas 1 8 ] ±iay- hjte^M«> jbe*+*;wB« 

^^©^FAiffi^Mi. 20 

•&&&ttfc. hxu? Fa>£_hiBy-* • FU 
[if*^2 1 ] #£ii#B#(c, ^->Fffflh>*jum8S«: 40 

«*>6±tBm^ss#©«caA-r-5i9^2 oieis©* 

»&tt^f*5att£Sg©fir{127Z£. 
[SW012 2 ] ±isy- H&nygptycfc 

ij2m^f§«*m©9-^^©-sPfc* ^nuf 
h n >%aA-r 5if *^2 0 ta*s©*8fitt3ag{fciati 
gg©ffrf*;fr*£. 

Cft5fcJI2 3] S^jA^B$K > — :£©±iav-* • FU 

6±tay- httaut©* 1 iates«««:±e* 
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JdEJU 1 IBtt^^©* v h x U * h a >aA<t ifc£ 

cc v ffe?3©ijav-^ • Kw>«w*»6.hey-Hfi 
&B&f*9t?±iB5H 1 iais^iisnfcm2 latssanSK:* ? 

h x U i> b a > £i£Af Sllt&S 2 1 iaig©^«^tt¥ 
3W*iBtS«g©«6f^& 

tit 5jas2 4 ] usy- fisimrm:. ±ta^ 1 . s&2ta 
hxu*ha>#&A$*i&<,>l&3©M 

±E«WW8W±E» 1 . ff 2E1tMtt(cJEMB3 

n. 

m^sa^s©^^ w±iasf 3 ©^*^ o r^ra 
tttc^gt ;* n-c i » 4 m*b 2 3 tei8©^»%tt*^ie 
ttsggcswRr^. 

c^*3i2 5 3 ±tsm 1.^2 iets^*ia^©^4a 

±ib» 3 ®mmwm-irm<Dtmmfr & •& nt^^s 2 4 
fatg©^»i6i4¥»<*iatt^g©«if^^s„ 
Ci»^2 6] ±ia-^r©v-^ • Kw>iw*a»6a 
ASti/c** nui- f-a>©«j#M^t. ±gBffc£© 

>©«f#^t©d>«c < t *>—m\ ±say- hftM® 
i*rc£f*-j-4tt#JB2 oiai8©^»^i*ifi«(*fat^g 

im^m2 7] ±ib^+*^r)cM^ ±ia2o©v- 

S&ft«-r«y«V H5>^*©y-FS*(. ±IB2 
o©^yhxud7ha >«^M^©il>!& < i fe— gTC£ 

»*s|gc4y- Fgjj(T-r*4fS*^2 oiaig©^»i* 
I4^*taii^g©s6^& 
[ft*^2 8 ] s*ji*^«c. ±tav-x • FW>^ 
«<b±ffiy- hmffit©H(c^f5£©**ji^ma?:E(J3)D 

•r 5 fg#3t 2 0 iafs©^F»^i4^^gatt^g©s6^ 
m. 

^ • fu^>«w. ±iay- Hi«iSK*jj:a t ±iey- h 

* s . — 57©±IBV-X • FU e>#* FiU? 

Fu-f>««*»e>*v hxu^ ho>*jaA§n4^2 

Ui- hn>*saA§ntt^3©«JS*>6«cO. 

ifB^* y h7 $r©±fay- h mm*K ±sas 1 
ett«w±<!>« 1 y- hmm. iJssn2femm±.<om 
2 v- v mm. a «t af±i am 3 ©«ng±©» 3 y- h « 

±ia^*y h?>^$*57- F^najitr* h^tajiK: 

±E»1. »2Bt«Bl*D— #tc»*iitfi*«. ffi* 

«©±e»i. m2y-hm@«r^mwtc-7n-7 i ^> 
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v &z\.^mm<DW£*±smi3m<Dm 1 g/c«i&2 
y- FmsKEntti-rafii*^ 2 8 ga8t©*»36tt*as<* 

ci»*«3 0] ±ME.?+*wmnm. ±ta2o©y- 
ku^m* ±iay- Hamujioujay- f 

liiWLfc^t'J F^yx^aW-F^ffliK'? F 
#|Sj <fc CCffiKESS 7 - VflftCDmHOJ * '^7 

7 - Fi&K: 0 V J $>ZMZ±§Z9- + *)VBf&m. 

mien i^mmto^^ Tzn&t:mm?z$$7m2 8 ta 

[ HMOS 3 1 ] ±MZ? + *>Wl8,®.W> ±ia2-?©v- 
X- FW >ffi.W> ±.tl*-bmimbJ:ZF±lUf-h 

■fmtt.cmmw.zti. tr* hswowoty f^> 
^^jciK-^oiay-x- f u >fg«# i & l 
*jffiS«:<J;«5^3n t ffe#©Jbiav-x • KUW>«a 

gfr{1*f#l©>*'; h5>5*x*#J»S*ifcJ|ll*iJ:!yf 
/$fc«^2*ii^(CMS(D^JE*En»nb > IbfBfflfcO 
jf* 'J F -5 >^ **5*gi8snriAfc<,>iB l *$«fc &m 2 
0 V * ^:tt±ia§f^EE<t3tSttOD^E*Enai 

f *itt*3i2 ofat£©^»^tt^ftfalt^g©«i^^r 
ft. 

[it*3i3 2] ±iz?+*)i>j&mmm. ±&2i<dv- 
t. ■ k.iw ±tay- FisjtUfc.fccKJbiey- f 

>yx^c"iK:±iay- hm@#7- FiS«:«fc«j^il«: 

|sj — 7- FtatcSBBSofc^-t:©*-*'; h7>y^*Ko 
i>t. hii/i' Fco^aA-rsiiajgi. iS2ia 
&mmicMfcl'tc±-c<D±.§zv-x • F u >«H«cBt 

* 9 h x u * h d >©aA*tf t>a«,»«©±ia» 1 . * 
2iait^cc*frc;ofc±iev-x • fw 

jjeibi— 7-f«k. ±iev-^ • Fu-otsigccEPjin 

Jiteial— 7- Ki^CClg^L/fc^r©>*y F7>^X£ 

<cm-c i Hottftratwtcff ^sufcjf 2 

[is^3 3 ] Jtta2 o©y-^ ■ H'i/-f >m$,tm2 
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±ta^ tuwn 1 «. i -5©±ia^ tn7>yx 
*©±fev-* • Y\s4>m$m—-f5t. 7-f»ishc 
KS-r^fifewiia^^y F7>^x*©±sev-x • f 
u >^©ffe^ i ©R8{c^-?#isi*g*8® * w b test* 
ii3 2iets©^»«&*«<*iaff.$ig©8&^s. 
[i»*3S3 4] ±e*-r*jw&a«wi. ±ie2o©v- 
x • f w ±iay- n«tw*j:cf_fcjBy- f 
ii*«ofcy*';F7> * ©±iay- hmmm 

io ha >#&aj* nam i eitMW. ft&^©±iav -x • 

FU-f>««#>6*? Fxu* hn>*saA$nS^2 

latt^ fe.t^iiami . m2iatg«i^rar*9 Fx 

Fa>#£A;*ftftl/>3r3©^igA>6&9. 

±fa.**ii hv>y^^©±iay-Fme*i. -hsesu 
lemwdhosi i y- Fma. ±ia^2ie«««±©^ 

mfrhtt s±ia^»^tt*«»a^g©^*tH 

SE^tHL/*J-^©ialtM^ffl'J^v-xi)i5«fc ^«:±Ba2 

20 o© v - * • f u ■< >mmm(tcmM(Dm»tii o f u -r > 
±ta^3 y- FmstcBifS©m£E«rEnttii/. 

±ta® 1 y- F^4sJ:tf/£/i:«±!a»2 y- FSffi 

m&thL y- f mji*EiJ»-r s 2 0 §a«ii©^»^ 
tt**#fat^is©siifw«. 
(it ?m 3 5 ] ra*B$(t. ±tav -x • f u w >^*« 

^ftASftise^gS^SK^SfvCl^xU:? F 
a>€r. iSgF^^^l^sytttFN F>*;WSi^«. 

30 ur±iav-x • b-i^ommmicm^&<mmm2o 
iat8©^Fisatt*«#gatt*gB©ttf^^rs. 

: ^iiA^iiam^ss^SfG^ * ^^^rrsj©MffiiJ{ciii. 
nreutsn-cusxui' fo>^ F>*;u?aim 

SfctiF N F>*JU^4fflt»r<lSlKC«)S(,»K-fSU 

tisiBfc? 1 » & < 2 0 gaiS©^F«^tt*3S^ia 
t^a©i»f^^. 

cit^3 7 ] ±iam 1 mwm&nM-c$> <j . ±1302 
mmm* P m-c a sit aas 2 0 fa$g©^fli»ti^it^ia 

40 tg£SB©*rflrfrj*. 

c«*^ 3 8 ] ±ia««sa^s«. r < «c < t fc^gp 

i©H|-cm^©^Ki*s/3cl,»iS^K:. ±E* 
^K*fr6]f Sffi^i LT©^fltt=&^/ci&:t»»*S2 

0 ie«8©^»^tt*«ftf ai^s©©^^. 
ct«*3S3 9 ] ±iay- F^^fi. ±fa^i-^;u^fig 

«t«±©#FA*fi!»Bi£. 

F A|6»JBLh©^kJBS /cti^^bSi *#tf 

i§3}?^3 8iaiE©^»i6tt4asf*feti^g©«)^^.' 
[tt^4 0] ±iey-Fi^js«, ije^f^^jss 

50 M^±©^FA^IK4. 
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ictm s tiivMaamm* t zstsmim 3 8 1 etg©* 
8#H£^£{^taiSg©tt{i^£. 

[&BJ©i$fflftiftBJ] 
[0 00 1 ] 

[^©jg-ra^a-u] xmut, ^t'j h7>y^ 
*©^+*A*jaawgii^- htigtoDWKDy- vim 

^micm l ttflrevaintcsA l xmm 0 xws 1 # m < 
c t **mwis£t z*wm£*m»immwt . -e© 

[0 00 2] 

(tctz.nmkim$im: ioomhz) t<mm<DW& 
&a-mg.&^£2tiZ£'5tctf:-oX*x^z. c©/c 

arcse*© 1 0 0 u s /-fe^©##ji*jiis<fc 0 1 

ttit-Z:ti&.±&WZ ii*iIB©|fi]±^^ $ *IT (, > £ . 

[0003] Twmk¥m#s*: 'jit, wm*M&r'& 

loating Gate) £©«*>«:. «f Sat^KrtwpffiffJKBl 
tStfbSft/c. pa7ltiMONOS(Metal-Oride-Nitride-0 
xide Semiconductor) Mt£iZifl$>2>. 

[ooo4]mono sMxm§m=zmwj * y 

m?3f^*±^W{Cffir>ri,>S^tiS (SixNy (0 
< x < 1 . 0 < y < 1 ) D r ? 7WbJS£^ 

<t, ms&timmK b^^mm (tfb&mm) 

mmZfrlC, SixNy )R*©* -r T r =7 v ^icffim 

[0005] cob^^jimmmicmmmicv-^mwt 

^Xim^tciBr^, F GMt?«^< ©mfl?# 'J - f ^ 

x£»oT y - * ormsf «ftl3tta*<gTL<^-r <;>©«: 

{tsnrc^fc*. <) -i>>*xmiB.<Dmmtftrj:Wffi& y 

^i*:©m^}*^^ffiTb«:<c^ C©7c&> MO 
NOS§2«:*j(,>-C«\ h>^;Uite^©»]S-(ttcj:.sm 
i^«Smtt©(6T©raSiB F Gffl«4rSRSretti5r«,>. 0 
tc&-?x, y- 

$(ctows h>*JHte^M©x -!r-y MON 
OSM©**5FGM<t0fc®n-CI,»-5. g/c> ¥SWJc 
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ffimicrZAZtitcm-gt, -€-©m?t«FGM©J:^«:Jp® 
rtfcioW^fctcftifc-r S 1 £ % < m& <* ft*. 
[0006] MONosi!m»$£i£^*yrsstffiu*y 

0. -€-©fc*«c«h>*;nffi^0*iiS©iiJl ( 1. 6 
nm~2. 0 nm) Jc9J?<t^r£<&gas£DTV 

jIS(* 0 . 1 - 1 0 m slfir*teW4l,>. 

•3. ^©MONOS^w^if&tt^y-ew:. «s 

ioohs imm-x&z. 
[0007] wf*Th&mg.tc.tt tnmtb-sim 

l>. tctZ.it, 9- + hxui? ha> (CHE) 

£v-XMrt>6£A-r£v-*-9-W K?£AMMONO S 
h5>^Xi?*5#RS3nfc*5 (IEEE Electron Device L 
etter IS, 1998, ppl53 ) . t©V-*-tr^ K^AMM 
ONOS b"7>V>^^Xit, SbffmE* J **ji*B$ 1 2 
20 V. ffi&mi 4V<bi»U J 5^.. y-F^-fXjt-^Wt 

[0 00 8]-c©-^. &3fc©CHE&A:frS;fc:j:oT 
HHHUWi r 5 7*©-SUt£Ar # S C <!: JC*F@ 

t r . ^itsa^s© v-xmtb'vj ymicmmc 2 

fiHta^r^^iityC £(CJ: <o 1 ^*'J ■fe;u*fc'3 2 H v 
b^immWs.Wmifim.^ic\tc. tctX.it "Extended 
Abstract of the 1999 International Conference on 
Solid State Devices and Materials, Tokyo, 1999, p 
p. 522-523" Xit. V-Xt b~ U -OH8©®EEP2JlD7"ft 

s*mLB$cc«. m*i2j>mtmirtiiicmm&E.& 

C©fi»fiiCj:^-C. g#ii^R!Fiai©iSfji{b<!; 
h©7C<iI>5:<gj«*ipJtB£%o7c. 
[0009] «fi{CJtc-,T. 2f-^h/-fe;U© 

iattAfaifigJtc^ 7* y 5. r y- h M©M O N o s^»^ 

40 tt^*y*iiilg$n/c ( "Twin M0NOS Cell with Dual 
Control Gates " ,2000 Symposium on VLSI Technology 
Digest of Technical Papers, ppl22-123) . COMO 

n o s mom.®.* * y -c«. ^ ^ y v y- h 
- bmm*we>i. #*ji*©iSjifb^*s?*rt^„ c 

a> (CHE) mXX&f), KH'>Sffl©^*6®Ijge 
«r ^ + * ;U «*g|5 £ ib© L X tBMMtcB .< <t(CJ: 
•9. hxud? ha>©?iA?8!i$?rA^i«:K#L/rc» 
50 £. 
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[0010] 

CHEiZ.A*-<7 r OMONOS$l£tct l t2 Y/*z)\, 
fat£.# -ZimtzM O N O S §9^»:&t5M * ') VI*. * + * 

KffcJS©><yT3. 2 eV J: 9BRCCK 
4 . 5 VaSOWBEEWBWeSWC* 0 . C © V - X • F 

co o i n che&a^sc-cw:. *ft*fli#R 

^©m^SAS^* 1 ! x l 0- 6 ~1 x l 0- 1 Sfii 
flft»fc«&. «*ii*ie««!W<iAfi!>«»*,4Wib. * 
©IS*. — »braEW»*ii*W«tt^*y-feJHR**: 

sn/cx^y * hy- hsto-fejurt*. e#i£*&¥©m 

1 0 it A/-feJUi{£ML-Ct»-S*i. SiSSIS©?--* - 
[0 0 1-23 Ctl6 30©CHEl£A^5S;CDH2^ 

t?«. h5>^x*©^-f*;uK:sijfc4ifci,-cs 

FU-Y >®J i V - ^«HC|SIB»CC»*a*4ff 9 C £ #T 
[0 0 1 3 3 atrial, ft: 2 f * HB&nJ#6fc.rf * 

y-fe;Hs<fco*xyy y f-y- hM©^*yH2;i/-ctJ. ^ 

»W«rtHS*fT 5i&gttA>e> V-XS/cfct KU-V>» 

p>** h*-;^. fn h y>y* fh 
> o -atA-rzffii-jffi-fimm stir 

MONOSlCWStt^t'JTtt, 
t»fc«S*fT5RD. *hAi§{bJgJ¥©&3Sfl:K: < J:-£tt 

[0 0 1 43 *^?8©afi«J». MONOSM&i'^Btt 

icmmts n/c* * y r f 7 » ymo^ffiwrn^mcg 
iSf*sffi$#-cS3)csji^-rs>*y h7>^**«c4B<,> 
r. i<(cm»ss*©©^«i^©-g|5(c*tL,m^f* 
i£Ai,-c«gtfcr? h*fBtrf£liSK:. /<>?x*-*jqi 

y- i-sfc.ta'y- h«a»K/5t©xy--y ^ytt 

[0015] 

* f *oU0j£?jii§!c£ifctf 2 -^© V -X • F U -C 
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<t. ±fay-h«^j!i±{ca:w6*i/cy- ± 
^b§n-c±tay-h«&^igrt{c^sn. 
ftanssga^s.t&w-rs. ±ib** nu^ hp> 

[0016] ##6gj-ctt 1 ^ * y -fe^te 0 ©iett e » 
10 bmt. 2t-^h/-bJk 1 h/H2ju©^nrfe«t 

0>. str#©i#&. ±ffiy- hKltMtt> ST*(C. ±IBV 
^3*aSIB^«i. hxu* ha>#t&ASft 

[0017] *5ub, ±tay- ±tav- 

x • F W >M^c©— -Hts>h*v HiU? HtOAJ&A 

3 ft & * 1 eitiRfC t . ±ta v - x • f u >M^©fffe 
-fifth*? ha>3&jaA3ftS02ietg^ 

20 >3ii?SASft)i^^3©^i«rW-rS 0 C©Jg^. » 

sice. ±iemitsa#s^±ia^ 1 . mz^mmcM 

&Z ft. iJBWW«#«©»*«W*« JJB* 3 ©ffl« 

«H/rffinw(c^«shrt»*. Sfc. ±ta 
mi. mz &mMM&mL<Dm*mm utcmmwmz 

[0018] c©j«^, y- ©y- hm 

ra«w«±K*«3ftteji» 1 y- ±fam2ga 
«M«±K^fiS$ftfcm2y-h«st. ±§am3©m 

30 l«J:«:»B8SftfcJ|l3y-h«B4**U. ±EH1. 
HI2teJ:tflfr3y- h«S*s^iaWK:»tt3ft-C^4. 

^c*j. ^jgya-fex^si^fc-rs/ctoK:, ^3©y-h 
«s*Jn-^aiBiigLh«:»auy.. m3©y- h^s©^ 

S*J<fciy : ^3©y- h«SPifll!l©^ + *^JSSfi«a9- 

«c»Lra«©«*»6a*«»fi*tti*»j«i>. c©^ 
^2©y- hm@*m-©y- hSffi^e>«jiJiorfej: 

l>. Mft©»&t?4>. ±E^-r*^WBJS3aiR*t*. 2-?© 

hf^^fo^tMMfiSi, -e©ra©i 

v-x- Fu-r>«s«. ±iay- Mtiutb <tv±tay 

5> h*isi«:«»Easft. -7- K^r6i©±saa»©^* 
yh?>yx*rt-c. jjehi. I2y-ni*7- 
f«kc «fc <o &mmm $ ft. tr » b ^©±iaa^©y * 
n^^^frt-r. ±iam 3 y- h wmft&mtms 
ftrt>* 0 ±iBJm. m2ieltMi*te<fciy f ±ia»3©M 

JS±{C*— ©y-h«g«r*Lfc«JSt?fc<fcl,». C©ti 

so ^. y- h^tc^to-e-ft-eft^rawcc^isiofc. ±ia 



u 

[0019] 1 h/-fe;Hatt©*§^. JKBec. _kia 

?+*jis%mmm. ±iay-x- w-omm, ±tay 

- n&8&J&te.J:t>U:iay- h^fiB4WT-5>^'; hv> 

i/Z.$<Dy-b&AK ±iay-X • FU<f>«WK06f*» 
HUf ha>>&aAl//cilf. -3STOJJBV- 
x- FU-r>«P#*»6i£A3*ifc#5» hxu* ha>© 
<S9#M^ 4 fffcfr©±f a v - X • F W ><S^*> 6 S 
ftfc* sr h x U * h p ><DmtfffiMtoyJ>tj: < £ fc— as 

C0020] coTWUfe^mcitaairu. #av 
-xirsl fiaM»tiK£&£. y-x • Ku-r>«w© 

— #{C««IShfc*a»i. V-X- FU-f>M*S©ffe 

s ttfc&iwa 4 tfScatcMsi utttt nori^ 

x • F U 4 3 tife^iiS*^ 1 * il 

«u v - x • f u -f >«g«©ffi^*i«M$ n/c^iiiK* 
02 5. -e©*^ «i*j<tyi2*iS!ji 

he. ^ t y i- f ficfl^igi otcDS l teJ;y 

[002 1 ] *^©m2©a*«:#-s^«i%tt^<* 
iaisgg©s&rc£a«. j& i ssm39¥ag{**>e>ft £^ * 

)\sBf8M.m*ms2mv-x • F\s-omm±. ±ta 

*«trt»Kdtfy-nswi4. s&y- f*&»jbu: 
fctswen/cy- hmg<t£wrs*»Mfe¥a£<*iai« 

ha>£±iay-X- FU-Y>««*>6±E«KSS.^ 

ji/«SS«:fiHL/!t*» ni/i- hu>£.tgay-x • F 

[00 2 2] c©ttfP^a«:*}urt. 2tr*h/-fe;u 
iB1*©«££. l h/-feji/ieti.©*§£#*s. 2f 

- Hitei®)®F»3K:fcWS±fa^fS^©©^ : nJM^©— 
SP(C*-y Hl/i? hn>*?£A-r.2)„ "rfcfofc. — ;£© 

±iay-x • F w >^«*^±fay- Kfi*syg©J& l 
ielS^Kiia* v V*i>? bay%&AL, ±im 1 
EtttW'"*©* •vHi'i'hn >&A ft&^r© 
±gey-x- Fu^>«gto6JjBy-F*l»Krtr± 
ssm i etMw^ictiftjRi 2 ettflMte* v v x u * n 
n>£&A-r£. c©t#. »»e. ±ffay-Mfc»fi 
«. ±tami. *2ietttMNcc*? hxu^ha>*i 
aEA$n*(,^3©Mii*wi/. c<Dm3<omm*ftL 
x . ±i am^a#@©j3-flT^*5±ta^pa ewc^st ? 
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tix^z>. i tr-y h/-fe;nate©^ ±ta-^r©y- 

X- FW 6SEA 3 hxu* ha>© 

fiS^I^i. ±iaffe;£©y-x • FW>MW»6£A 
Stifc^f hxu^ hn>©fig^M^t©^«c< 

±ey- h(MBWt^«-5. S<*WCC. fc£ 

±3z*+*}b&tim& ±iay-x • fu-oss 
h^>yx^©y-hfi*5. ±1320©*? i-xu 

10 -hfi«T?*S. 

[0023] ^b^-cij, ##ji*B$(c. ±tay-x • 

3y-hnmfrfzt£Z>m£> ±sa^*'; i-7>^f 
7- rait:- h^itdfissieasnr^s^*'; 

1. 02fatt^©-^{C#tiAO£#H: > flfe*M©± 
i2»l. 02 y- HI4SaWK7P-fv>^ 

20 ^ajgffitt©^BE«r±gaffi^ffiiJ©0 1 *fc«^2 y- h 
mstcEnsn-rs. ±3z?+*twmm&. ±tay 
■ Fu-r>«a. ±iay- h^^tej:o'±iay- 

8hTlr»4l »#»R "7 - FttC 0 V . * 5 ^^±13^ ♦ 
*Jl'ffMM«{C*tLjSSitt©''N'^rxfaE?:EnttI-rS. 

30 [0024] — iia^ ±iay-x 
• f u-f >mm. ±tay- hite^*jj:^±iay- 

VXUZt K±E y - X • Fl"f >«s^©— ^dis 1 ^ 

*J0 2 ^iiietc ct 0 Si^s nr t,^s m * y -fe ji/t u «c 
*fT-5»*ii*«:*jc»-c. «rfl?*f*©j<*y h 

7 > ^ 3 nrc»s0 1 *j«fc^/* fc«0 2 * 

40 x**sS/^3tir(,^«ct>0i*j«fcc>-02ftjii^K:ovs 
/c«±ia§f3tm)E<t 3t«Btt©®E4epflirr 5 . 
[002 5] ^^ft*. ±gay-x • Ku-f>tw 
7- F^rrsi©-fe^raf^8tL/-r^.5»^ (frmv-xm. 
norm) . ±tay-x- Fw:/flMftS7 

(vg) s) rfc* 1 gatt««±©0 1 y- hms<t0 
2«g^±©02y- hmg^giL/rc^ti^fc. bi- 

so ±tay-x • Fu-f>«WL ±ia^- h^K*j«t^± 
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fay- hm&£Wi//c^*'j f^isi 
* y h v > s^x $ c t &c±ggy- f w 7 - fskc «»: 

A-r £±1318 l . mz RttttWcttft u fc£T©_kiB v 

f h a>©aA£?Tfr&t,>ffe©±iEJS i . mznmmn 

<y?vtm±L. ±EEI-"7- F«C. ±iBy-X- F 

u >«gig{<:Enfln-r •& ±iB§r3£na 4 ©n#2T^©g # 
iA<*^if <tft&mjE*EP*nu ±isra— -7- FawcSMJt 
t^c£T©.^y h7>^x^;c-^i,»r©«#ii** l 
[5i©S!i^-cM5>J{ctf ^. c ©*§£-. ##&<&K:irr-2>«i 

»l-T+#fct£<ft.Sfcis!>. 1 0 k^y FfcLh©#*i& 

[002 6] HfrfBL/cy- FH&rtiJS l-I3y-hS 
@*>6%-5ti^-0^tHL.-C« l HtS^C, K*tBO*f* 20 

©f atS^i^ffiiJ** v - x i ft h «fc 5 k:±ib 2 -o<d y - x • 

1 y- Fm€S*i<fcD t /S^tt±fB^2 y- FmSSK. ± 
IBJT3 y- hSSCDEnttl^BEilSI C@tt©BFf^©K*ai 

L.y-FmEE*E[ttn-r^„ 

C 0 0 2 7 ] r»*B#tC. SfiSK:. ±IBV-X • F \sA > 

8g^a> 6 & A ;* n_kf bii#§?§3M8:k:s}# 3 tvc t, > £ J 
UJ'Fav*. agF>*^5am*fc«FN F>*^ 

**ffl^r±fav-x • Fu-f>«wwHK:5i*tt<. * 30 
sw*. Jbiay-x • Fu-r>^*>6i£Asn±fB^ 
* + * A'*iai©Pi«K(itir fi*s? s nt <<> 

[0 02 8 ] C©^»^tt^»teltSlgfc«fcD t -?-©8& 

[002 9] <L<DZM^&.^mma^m.%s J:o--e©«i 

{Tr#j£-ett. 2 F/-te.>U©#*j£#-Ctt. /ci^tf 
-><>Frai->*;u«^c^aBL/c*f hiix^FD> 
y-x • Fu-Y>$US*^m^§a^©«:i£Ar 
■5. <fc0i¥O<te. V-X • Fl/<f>flM*tp£?tt4fc 

mm^ttzt-rzi:* y-h*«(9i. fi2y-F 

S®) ^©jE'<-('T.X©EPfleK:d:-3-C. y-X- FU-f 

-?-c. p nS^iifi.'^'-f'TxmEE^EnJosn. cn«c 
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^-ctjua&ffjft'o f*> ^*s#wi>5fc», * 
m+ftt&mm-c'O fiu f >*^«ii«>*#s£-f 4. 

m> m F >*;HfcS?IJ, ^IWin&K: J: *)fcy Hx 

<c^»rHK:&A3*i4. Tfrb-fc. — :#©y-x • fu 

>®Mtm 1 y- F mSra©^IE?:^:# < "T4 <t* v 
Ys.VfY a >&WffiWm^m<Dm l Et6««CcaAS 

nr^Jtsn, ffc£©v-x • Fu^>^i^2y- 

^SfS^a©^2t3ti«i«(K:ffiA3nr«}#§n.5 0 m 
^§a^©©m 1.^2 etMBMm(c». * * f x u * 

Fa^aA^nJ&C^S©^^^^©^, C© 

2t 7 h tif^KWjce o fc*^f«5t ikcwn s . c © 

it. FKF>*;U«ffitCjgHL/t:#» hxu^h 
a>«. fciit«l x i 0-'~l x i o-'m&OM^ 
^•cmfflfSa^SCCEEAStlS. c©yc*. 
/c«3©##ji*^Si*i. fie3fe©CHE?iA^©l/l 
0' «T«C<gSr#4. C©*B^. lOk^itLh©^* 

W-'7-F««:S«3*ifcj'*»; F9 
( 1 -i-i?) * 1 H©ttf^r«*ii*nIiB<kAj: 
S. *KBbA:2try F/-feJU©**ii**ffi"C«. 2o 

©y-x • Fww>^©5^*-y><fcL.&<,>r## 

r. g*fflL,^Ktt l c©#*i£*«ffi*Eroto0fcfl9© 
y-x • FU"<>««*sy-x<b&SJ:5KS*ttL/ F 

u-f ^miE^Enftn-r-s. c©4*. 2o®y-x- fu 
s^m©w^©§?s* ^ wt 5=- + *;i/^*j^t-rs. 

COtclto. F7>^X^©0*l,»fiimjI«. 
IgmEffliJOSa^©^*^ Ofc fe© <!: ^4 . 
[003 0] 2^5- F/42;b##ii*«:sa^> 

( + t'J7l-7»^lf) ^^tfy-h^K^r^f^JU 

73iS]PHM«:m i . mzimimicftmLx. zvmvm 
3 ©«s^(c«m^a#i2«r^s te^m-ttmvtmm 

ttS. C©ti^. <t»5W?^3©MJSSI^*JMOS«® 
©3>Fa-JUF7>^^<l:Lriat6-r4. C©fl|j£ 
n> Fd-;Uh-7>i>X^©0#t/>ffl^E%^«b 

-s©fiHtc§u®brfc< ci?. -■&<DmmrQm^m 

m-?Z±. 3> Fa-;H- 5>^**i!5cl>tB^. 
ii^B$^cx u-i? Fa >©aA* J »JiCtft)n^* y h -7 
>^Xi>©L-^^fiili)I*^#<fiT-r.54. ^tUL 
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otto* h7>^*oi/#^fl«E 

[0 03 1 ] */c, 1 bf? h/-fe;UCr>S*ii^"C«. 2 
v-x- FU 6 <D«fif 

aA«Bfw**i*ti/aBfwr*a3&j. v-* • fw> 

*StffcT4C<!:KJ:g. ^-hgm^BlOOnm 
«Ti«t>»^ «««i*«©5Mniirtr, — #<DV 
-X . FW>«^*6©«W^«*± k M©V 

#«««fflrt©K«*Wc««* jtA $ ft £ C <b * h , 

/c<b^« i o m s«T<t, ae*oa»«»*ii**ii«a: 
[0032] m&maz, tcttutv-x- fu-/>« 

WCjE«EE*BanC/\ v-XflBSfctt FU-f 

ftlil*. 
[0 0 3 3] 

[»«©**©«»] ai3SHBB» 
H IK. mi jaB»«K«-5^»iWty * U ^g^SB 

@i»ates*s^r. B2K. NORi^^vt^rn'o 

03K^2<DB-B' «K»-ofc»rBffJ^6 
[0 034] C<DZWm&j** l )£i&'Cte % \*v hM 

(m i £aa> ifia&v vm (siii) ±Bjtf* ha 

(31 1 BBS) KHHMbSft. v-x|g (SH2*ai*§0 & 

?Ev-zm (m2^m) tmv-xm (ig2Bj*g> ^cm 

BftSftTl**. £t^9 h^MBL 1 K-feU* h 
^^Sl lS^ltBt? haSBL l#8»Sft, 
£fcfy hiMBL2JC-irU^h h7>^^S2 1 

Lxmx? FasBL2#«sasftr^*. g/c £y 

-XSMSL 1 CC-feb* h h«7>^X^S 1 2^Ut 
BJV-*asSL l#}g/&3ft> iV-X«MSL2(C 

■feU* h F5>^**S2 2*^OTBJv--xassL 
2JMS8l*^*vcc>*. 

[o o 3 5 ] utr* hssBL i taiv-xas SL 1 
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4©IBK. y^ty h7>^^Ml 1-M1 n (fciA 
n = 8 4) 3fl**W«KSft. haSBL2i 
BIV-xaSSL2 40lfflK. ^^yh7>^^M2 
1-M2 n#&WS»SftTl><5. COSl^C»Ri 

h 5 3? (SI 1 <b S 1 2 , S 2 1 4 S 2 

2) <hcc<fc«p. ^^ywu>f«t^#fi^n7 

[0 0 3 6 ] 9-F^lSjKB^-r*^*y h7>^^ 
10 Ml 1. M2 1. -OSy-h^^-FSWL 1K&& 
SftTOS. 0«K* y^ey h^>^X*Ml 2. M2 
2. -©*y- h3^»7-FaWL2KSSttSft. 
^*'Jh7>yx^Mln, M2n. -O&V-b&V 

-FawLnKaastir^*. 7- F#mKi*»r* 

-feU^ h h^>^X£S 1 1, •••WaHTCKSGl lKJ: 

owaisft* ti/^hi7>y,x^s2i, -«a»?a 

SG2 lKJ:0(WPSti*. RISK, F*rtJK«» 
"tS-feU* h F^>^X*S 1 2. -ttaR«SG12 
K<fc9fMfflJ§ft, tU^hh7>^^S22, 
20 tRi®SG2 2te<£9ffHj®£ft£ 0 

[0 03 7 ] COUHNORi-b^rU-frtt, S3 CC 
^TJ:^K, **ftSSS UB©SI«Cn -Jx;l/W« 
fiESftrc>*. n^x;l/Wtt, FU>*KJ6a»*««> 

F.^-<^KKK«sftte*^»«fta 

SI SOteJ:9. >7-F^|aIK3Ba»«Sftn>6o 
[0 03 8] fR^BHftlWi 1 SOK«fc»)#«S*lfc* 

ff * b * a ymc p m^mmmmm^mx^ti, c ft 

30 KiO. ##658© . FU-Y>««" *tt-TBIfcf 

» mSBLl, SBL2 («T, SBL4*ie)fcJ: 

_ WJV-^aS S L 1 . _S SL 2 (tTF, SSLiS 
IB) aW^JSKSftTO«. BJbTy haSBLtecfcCWJV- 

xi^s s L±Kaa«*^LrttKur. Faw 

L 1 . WL2, WL3, WL4. - («T, WLii 

ia> tf«njRKEa3tir<r>&. ctiso^-pawL 
«»K««»a*«t^aaBi«^Lrp«jx^ 

y h^S B L 4BV-XIS S L i©B©n ^x;UWCD 
40 fiP»<t, *«7- FaWL<b(D^a5»*M*y h7>^ 

cc^-r * bj tr 9 haas»*sFu^> % Biv~xaswM>* 

[0 03 9] 9-FaWL©±ffl*5<fcCfflBfi« % *7Hr 

ar usaaijj:^-/ F»>*-iH§sajB <*«rtt, 9 
jimtc«, 9r3ennriibr9 hasBLKa«^» f 

3>^^hBCi, BlV-xaS SL(Clt-6V^3 
hSCi^JBfiJSSft-rt^. Cft6(Dn>^^h 
50 BC. SCtt, tct^kt. fcTv F*fii©y*y F9>t? 
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1. MB L 2 , - (JitT. MB L ij&IE) <!:. v-xa 

h SC±fC£j8nrS£v-Xi|glMSL 1 . MS L 

2. - («T. MS L £3112) #3cSK. 

[0 04 0] COafflNORlt^TU-flJ. 31 1 ftil 
til (f -j hft) J«J:tf3r2*ii3gl (y-xl) #PgJI{b 
Sft. y*'j-tz;Kr b^isZf h BCfcJrtfv 

rSC£fl5)i£-fS ! &g#ftt,>. U/c*W io 

^ ha>*{'hBCfeJ:t;v-^a>fi'hSCa, ft: 
[0 04 1 ] Sim (He? hiS. Bv-xl) £7»Hll 

mm-emmLtcmm=>>* ? b uxtsgi cr^stta^ 20 

HKD«/j^i|@Frtfofcl«^ 8F' CCiE«,»#JiKC/I\S 

#FgJHb<*ftT*5 9. tn'hh^^^fsi ix« 
s 2 r*s^seR(D^{4-7'a * safcjM* 

rSMB L 1 SteBMBL 2 d 1 ^^] 

Yt. mn^mttiti / cmm-c$>^. 2 ft:. -tzu*hr-7> 

P**S 1 2gfc«S2 2©ffi(>#T\ av-X»4iy 

**. Mfc-£»«jI{b©ft:«>K:tt. sit:? h^SBLfcJ:^* 
SU V - XlS? S S L * -> >; -9- F £3S 9 OW fttfWttflM 
-CJ^fiEL.. $tf7 hi|MBL*iJ:DiiV^XSMSL4 

[0 042] I4(C. jftUh^^^C^-FtlS) 
©ffi^irSS^-r. 04&C*a>-C. gijf hSSBL 
igiJV-^iglSSLiORfltC&Sft. 7-F*£WL*i£ 

[0043] ? + * jhbre«p«±k«. y- hteatst 1 40 
o%/H/t>*y h7>^^©y- hm® (9- f« 

WL) rtWSBSftTO*. "7- FiglWLtt. -flS«C t p 

n scD^iftjwsisatcaiA $ ft t m-mt <* ft 

tc# <) is <J 3> (doped poly-Si) . Xtedoped poly-Si 

<ctB£-rs*+**#i«K!>S3 (y-hs)«. 0. 1 

wmtTF. fci 0 n m~ 9 0 n ml£t* 5. 

[0044] *jtM0MMc*»* •& y- hieWR 1 0 tt. 

TT1*&«(C. # r Alft*gll 1. SHUS1 2. h»^-50 
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*g&jgi 3*>?)«fiS3ti-ci>s. #bJ>mmmi it*. 

ft:<fc;t{f. KftJR&£JiKU Cft^^bMffiOrffl^ 
S. tfhA«g&iil 1©BW5«. &flUB&«cjSDT2. 
5nm*»e»6. 0 n mOffiBrt -5 C C 
Ct?«2. 7nm~3. 5 nmKaSShtl^. 
[0045]Hbll2tt, fcii«6. OnmOftfb 
J/'jaXSixNy (0<x<l. 0<y<l))«l 

CVD (LP-CVD) KJ:»)f^»3ft. y 

^■jvy-jvm ( f pa) ©mme^Ftt^^r. 
[004 6] h y^mmmi3it, mmi2t<zmm 

*o. c ©/<:«>. mz.t,mmmo>m<tmzi&m{tux& 

JiKSftS. b v -ft&W&l 3 4HTO (Hiqh Temperatu 
re chemical vapor deposited Qxide)&Gt <fc OJfJfiRl/ft: 
SiO, M4Lrt«fct>. r ? ^i^^l 3#CVD"C 
Jf5BX3ftfctg^(ilS«iacc«i; *) C(Ob^v ■f&BlS.Sti 

•s. h v -?*mm 1 3 y- bim (v-b-m 

WL) ^^©^-^©aA^^iCPIiL-C-?-^^ 

ini&tm&<m.Tm±zmztctottc. mmvb3. on 

[0 04 7 ] coJ:^*^©^*'; h7>^x*cDM 

lg^=5fSliffiiS» I SOWCltn'JiWMLfci 
K. SiJtry l-iSSBL*J<tD f SiJV-^iEISSLiia:S^ 

[0 04 8] o^CC. *«ftSSSUB±Ky- 

ki o aimtc. fcixK, ^^ra»as» 

msi^ (rtos) cc«fcf) i o o o-c. ios<omm 
SHbi")3>m (.xbi^tmmi i) zmts,? 

•5. ogf«C. _b4&LR-CVD&K<fc . 

0 ^b-> 3 >m (SYblg 12)*. 6 n m 

±t£ SJr^K. cft.fcOJia&fcligT'S. c©CVD 

y>np^> (DCS) <kr>*-T 
*w&istcijx*m^. sszaa7 3o-c-c?f^. 0ss 

Lfc^b^'Jn^Sffl^^ibffiKJcOKfbb-c. ft: 
i^.«3. 5nm©Mb'>';3>Bg ( T-JfiiSJll 

3) turn-?*, cvmmmt, tct^itH, o#am 

*t?^Sgf9 5 0 , C-C4 0»SStf i 5. CftKJ:0. h 
-M) 2 . 0 e V fe(T©®e©ai^=r + 'J7h7!»y 

*^1~2 x l O'Vcm 1 <D®mxmi$<ztiz>. * 

ft:, mm 1 2 *U n m«C*f 0^fb'> "J 3 >lg ( h v 

ymmm 1 3 ) # 1 . 5 n m^sft. c©sa^-cT«ii 

[0 04 9 ] y-r^@ (9-Fi^WL) i«C-53l«S 
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C©aMK«:-f§L,t:iS)-^'3f->icrttIITS. ttl* 

zbi&i>. ean£=i>*47 \-<c<i:<omtii?zmvv f 

^SBLfeJ:tfliJv-^iSSSL±K. tr?F=i>2:? 

m>mi&*s&v*- ><-3- hJAR&'-t? phots* 

©/WTXi^WsJcOWPfC-^T, ^t'Jh5>y 
X*M1 l«C7*-*£»S&t?i#££WclftB;3-f£,, 0 

[005 1 ] S*i£#B$K:. S 5 &C*f?-T £ 5 (C. 
- FiBiWL 1 {cef5£©iEm)E. 6. 0 V*E[Wirr 20 

•5.- fiJR£tf » hiRMBL 1. »»?£v-X*8MSL 1 
fc.fctfjiiftias Gil. S G 1 2 (CBfS©jE«E. Aii 

xt*-5. ov*HW«ri-*. */c *w?7-f«wl 

2~WLn{CB^©S#ji*£i±SBE t fcti«0V4 

eiwjiju #a»?^tryr)iaMBL2. #aw?±v-;ur 

MSL2*J<fctfgffi <n>}x;t/W) (CO V^EnflD^S. 
C©<fc&. 3URISSG2 1, SG22*. mismffiVc, 
-C^-TS. CilKJ:*). il^SJf-y h^S BL IteJ: 
tttSiRSfl V -X*HS SLKC-5 V*5£jS$ ft. 
®Jt-y FiKSBL2:fo%fcO<#jStJ?giJV--x£lSSL2tC 30 

ovaMHii;*ft-5„ 

[0 0 5 2 ] C©g#ii*^(=T. *#ii*SS*©^*,, 
■J-h7>i?X^Ml 1 tC*5(,»-C. F8RWL 1 VZ 

WaZtltciEmKlC «fc <3 . ®je » FilSS B L 1 fcitfStf 
y-x«S S L l p I^ftf)*D«I«t,^ 
2«UI&«cO. x*;t,=F-/0 F ©ft # 
■5. C©i #/o FRfl F J: 0 m^ffi^. 

«<fc 9 fiiSSfK F > * A- 0 . p &fiK4M[i«M(<: jftft 

awmegT f 'j ? I- or. *ccwMn*Sft. ■€•©- 40 

t^l/teKx^^^-SiS Fxu* Fp» 
«. -£■©««« OfrftiAi*;*) 

[005 3] BJtf » FifegS BL 1 ^tttp^M 
*>6©SffifaA. «V-^«SSLl*JfrpfiWI(l 
«**»6©*»S£Att. *ft*h»iJr«re**. <bC*> 

h7>^*©y-hS 
*il 0 0nm«Tiiil»fc*, 08K:^-f <fc Sffi 50 
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W»#S©»WlBrt-C. S B Lffife&OBft&Afflrt 1 
4ai, S S Lfflft>6<Dttffi&AflRI* 1 4 b *ft*ijfe-C£ 
f*U *A-7&Ji5S®i8±ffiK:*fLxu* Fa>2£ 

AtftrbftS. C©fc«>. S«^t'Jh7>^3iMl 

s. r«c*>%. *n*s^s§-c«> y- f*w©,»«£. 

* Fa>#£A3ft.&. 

[0054] — wioyay zftoimiRj*') f ? 
>yxjrMi-2. •••■c«. y- htv-xsE&ttKu^ 

v t>[*i<D#mfcs*:t) h 7>i>X*M2 1 . M2 2. - 
-Ctt. y- F£v-Xg/c«:F W>£©RflCC0 Vgfc 

WiMStcxu* Fn>#£A;*ft-r. 
^Sitsfts. 

[0055] c©«*iz^^ii-c«. m?s?©fif?flnii;fr 

fa<fc^#fr:ftHat§f-gcT£Jfc&. Sfcfe©CHEaA# 

®^^rt©««^(cmw*iffiA$nsc<!:^e.. 

S^L*^ffim)x^{b*#.5/c*©#*ji^B#K«, /c 

[0056] «±©##jA*aftfrcti. #^jA^^-r-< 

«> £T©:/a y^«:jS^b. 9— KiSWL 1 tC%kfj:2> 
•feA«r— J§L,r^-^S#ii*TSCi*J-C#S„ •&© 
I«. ±feD)ti£A^*©ft#(cJ:ort^ h^fc0©» 
*ii^1i^*sfifac»{C/hS < Aj: »3 . SE3fc©CHE£A2r 
:^t?Bl'W F {B).^ST*-ofc-g*M^#ii^nr 
fig&-fe;u&*s. *n*fe^S§-CH 1 *a/^ h (kB) fet 

[005 7] R^UO-CU. -^-y^ffiL*S*<!:-r 
£. S6«:7K-r«fc^«C. £f hffiMBL 1. MB L 1 
2. O/ctttJTC. iV-XfiKBirJIOfi^E. 

tctx.it- I. OV^ElWHI-r-S., *W?«7-F«l 
WL 2 , WL 3 . -«:0f^©K*fflL/«±mEE. fc<t^ 
«0V«r£nttIO. it» F«IMBL 1. MB L 2 . *$«fc 

o'S^ (n^xji/W) ceo v^Enun-rs. ^r© 

jlJR^SGll, SG2 1. SGI 2. SG2 2£®S 

mfrv^-cm*?*. c<otm-c. m^-m^n.<ov~ 

KfiWL 1 (CBiTS©^tilO'7- F^®E. /ci^.«- 
2. 0 V^EfflJD-r?,. cnCCif). C-FiSWLlKfil 
i^3n/c^*y h^>y**Ml 1. M2 1. 

Sff^«:^*sg»stx-c^&cnS*tt!!l©^*«; F 
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* > L- /ct§£©#£ t»h aWtEEaWtT S . C ©^JE 

sat *Hm u a t » * > * r > vmxmm b xm& ui-r . 

[0 058]Mitt. * + *Jl^lH*»6. FNh>*y 

^-mm^-r^m^. mi Km? ±x<dk>-v 

ggWLl. WL2, -K-5V, 4tOit ? HtSMB 
LI. MBL2. ^tOiy-XgMSLl, MSL2 10 

(n^x;UW) CC5 V^EPftrTS. C©± 
*> ^©jMJRifSlS Gil. SG21. SG12. SG 

2 2 *wb«ev«'C«»ts. 

[0 05 9] CtiKJ:*). BGKwtJ:^, Si^rgS 

* L .riHfeWtoh 5 . C <Dm=H I * ft* K <fc S 
10ms S&g rfg^-C* , fi£3fe©iSS h 

«fc 5 *-.fe&Affi£l*n (DA3MB lOOms (Ctfc^ 1 fir 

(0 06 or* imm&<<c&*) v- hm&v onm§ 

-HWc O # C >ffl«E<0(ST*i» e> ft S C £ -3 fc. 

h n >&. Amm&mffiwmmm<D A,*mm±mc 30 

ttiiO. y- V&fiQ 0 n mODMON 
OS h 9 S*i&#il£l Ou sJWifiESti 

fc. 

[006 1 ] «»&*tttt. »*K»©y * y h 7 >£? . 

i . o yx<ommi^)v^h<D^y 

L#£C£C<t L-fcdJ-^r. y-KS9 0nm 40 

©MON O SSM* h 5 5fCC*jC>rSS*ajL'^F 
©A>^;OU-ItlI©v--i>>«:+fl.$>& c tififtfri 
tc. V- KfwX^-t/iftttfelfffll/fcaJ. 3x 

10' s«±B#KiSjaa-cfc^aiL*ioJtB-C*SC4 

#$tMt3ftT<,»s;rc«>£$?-c. lxio* 

h C £ /c. * fc. * fitftttttt*. 1X10 

♦ B«Df , -i'»*ilW.»r8 5'C. 1 0*Z&m%.Ltc. 
feLt<fc*K V- HS9 OnmOMONOSM^FJfMM SO 
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[006 3] m inmBi&<>cmz*»¥ms*:vgmx 

* h n>iii&K:<fc£#£i£*£tT 5fc#&A3ais&#c H 

E£A<tjt$$l/T2~3ffi3c»;**-l > oj 
#ft#CcJ:»}rlS££tf 5fctf>. *-;u&a?»*k:J:.&|S 

[0064] m2mmmm 

tee? \-m*t£zf/£tctev-zm*im?zc£< l cjz 

<0 1H-C2 tr-v h/-feJU©##i£«*£fi5tS^CB8-r 

£. ^2iws^si{c^s^»»tt^*'j^g» > 
*nss»@.{c*}t,»rtiai~s4*saffi3n.5. 

•J h 7>y^$£0^- JR lHJS^.«©J©^«t 0 

g<. 0. 2 5Aimfe<T. fc<t^.«0. 1 8 limtft 

•5. S5~07©^'-rr^^€r*-rsfc. TfB 
©j:^(c— a$©s3£&#©^sa*#s*5. s*w«cwa 

[0 06 5] 01OCC. 2|s*JS^!llk:^5MONOSM 

h^^^^^wrfc^r^ iflv-^iUs SLfiiJ«c# 

Ml 1 (C»lf jA*4?f ^>ti^ iMSGl l^fc^it 
tfOVtC^MU p^-^*;US©i2U^ h 
•SI i©/^7X^ft«I5i 

isici-rs. c©^. y*>; h7>t?xa?Mi i*ig 
t^i/sf). ^©ma^i^-r^fcj&gje-y f^sbl . 

SBE^EUJjnSn^t,^ —77. SJV-^iSS S L 1 ijltR 

y- KiSWL i i©ra«:«. frtaL-fcfc^tc 1 1 vik 
©s^^mn^EnJnsti. cnwi y-hite^^ 
i o ©Mfjv-xi^s s l i m<omm (m 1 k. 

h o n. com i mmmmizmmmicms s 

[0066] mx-; i-ms b l i w©«««:s* 

ji*?rtf<,»fcl,»iii^«. •teUi' h h-7>i?^^S 1 1« 

* > S # . MStei S G 1 2 ©EP»D®E*^ -C U-t^tC 0 
Tp f- + *.>l/M©-feU2' h h-7>^*S 1 2*** h 

CtiK«J:»)SJv-^iSS.S L 1 Srr'n-f-^ 
>?VL®frZ. CtiKTcfcO. y-Vi»iS^l 0©9Je 
9 hiSSBLl ffiOtttt (m2IElf.0«) tC^RFfS«J«:^< 

Asn. c©^2ien^K;^e<)ic«^3n-s. h i 
nc. mi. m2tm®mKmL<<t7-z*:WisiLA J fc 
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fffl(c, *v hz-V-i? hn>#aASft&<«>!S3©i$W(# 

[oo6 7 rK*mo-c«. ^ttL*tft©m^*iSfi 

fflU) i&S.fc'XC. • FW>®E (£t^ hi® 

MB L 1 *5<fctf{iJ7JV-*i&MS L 1 ©^EE) ©EPttTj 
f6]£&#>£. fc£A«06Kmtv^TX^#(cfc<,> 

r. ±v-xfiMs l i <omm.m*- i . 5 vtcgji io 

tt^«©7*-*£^m-f ctas-cs^. jgtc. sjv- 
^«ssli fflij©^ i teis^©^- ^^r^m-ri # 

£tr* hifgMBL 1*©,>®EE. 5 

vtu iv-x(8MSL i*JSt>*JE. /cijtkflgti 
mi, ist2iBt£^©H*i©^7*-*£S!*tti-ra>K: 

b-tfrzmwtLtcm^ ku-t>«ee-i. ov-c, 20 

y- h«BE^«y- hg#0. 2 /xm©lg^<i:«(S|5l— 

[ 0 0 e 8 3 m2mmmmvtt. m 1 mmmtmuc 

h>*;niijgcc|aHLfc*i. hxu? Fn>S 
t£K£9S#i£<3^T 5^1*. 5I?£©CHE&A©»i£ 

asojfigi ft ofc. * fc. Ml Stt&fc&U D^-HU 
•SUg^TSCi «:<£•). V- HMIMl 0<D? + * 

«. ■ v - * & f u -f > Rg©EPflnmji7j >3»«c 

h/-teJl/i2lt©MONOS-rtt > tfife©MOS»jS© 
[0 06 9] fciT. ^3~m6HSS^Sg«C > SHI. J&2 

JOiS^©>*y-feji'ru-r©«fiSfcj:<y : ''^->©^ 40 

[0070] M3^tS^ 

I12K- 033US^Sg(C^«-ilv-X«iNORl'© 

^mm±¥m&s* >) ©.* * * u ^ ©«&«)$£• 

[0 07 1 ] C<D*mmkJ*<)28g-Cit. NORS> 

* >; -tz^r u -f ©&y * -fe^*^ * 0 h 7 >y * £ 1 
>^x*m 1 1 ~M2 2*Jtf?"Jtt{ciBBsn» cne h 
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i®CCcfco-Ci5l§<?*T.-CC>.2,„ Tttt>5. t» h^lSjK^ 
h7>yx$Ml 1 fc^UMl 2©&FU 

sl lKS^snros. isi^k:, t, h#ifiKeBHgr 

•S^*'; h-7>S>**M2 1*$J:0'M2 2©#F W> 

2<cS*SSttTU£. -7- K*[6j(CK«T-5^* 

f-5>^*£Ml l<fcM2 l©«y-h*Sv- FifgW 

l 1 ic&ftfcgti, mwuc r>- K^rsiJcB^^^* 1 ; 

h7>^^M 1 2 tM2 2©&y- FilgWL 

2tcgiKsnru-5. ^-ty-fe^ru-r^Tti. c© 

«fc 5 ft-fe^ffigte J;^-f2^SSi^*^»)iI$ti-rt».5. 
[007 21 S13B, *3Htk^tt(C«2flttBINOR 
UW-©$Bg¥SE-e*.5. Sfc. 014«. 0 
13 ©A -A' ®{CBofc»rBnffllJ*^mfcmSliMar* 

[0 07 3] COStiNORl^t'JWU^ttt, 
HI 4{CjK-r«fc^(C, n3!¥i£#g«SUB (n-t/iJl/ 
■CfcnJ) ©aWChU^^^/ttJLOCOS^i'^^lR 
-^gtffi^S I SO»gSntC>5. jR-^MAHW 

ISOtt, 013KStJ;^(C. (012© 

ttmmm 1 so«:{it3fia3?i/r. #7-KiWL 

1. WL2. WL 3 . WL4, ■■■t'mW&K.W&'ZtlX 

c©^- F|g«; mini6^iis]«. *'hAi® 
ms. g{fc)g. h » ^*fe^^*^ hts.z>¥-\- se«i(c 
SJl(/fcjX';'>y=i>^©y- h^ffi*>e.«fi)E§tx-ci> 

[0074] SSR^glilfe^ I SO©raPSF*J©fittt«l 

<b jS»^its©^!Bi»iiifigS(c3iA3 nr v - 

{C«7- Fi^raiiS©^-C«^§n4. l,tcffir>X. v- 
i B2S© «6o#{cgao-7X i'^to-tf©^*^ i*« A 

[0075] -7- K»©±swB«tu t fflS«. nmm-cm 

t>tiX^&. -r^C*5%« 7-KIWLl, WL2. ■••© 
hi^Jl. -?-©T©y-h«ffi (-7-H«> *J 

[007 6] V -**i|3E!|8jSgig S F U W >7M«I 
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SftTt**. Cn6.3>*i7 h BC. SCCD^fiS-Ctt. 
@ BH^ri > * * F * -Jk£***MM» «fc 3 Kittt 
****SIU ^©iCC, x-yf/^i'ffl©!/^ F 

BSg£-3>*? h*-ii/©ifiJ:*)-BO^:#< 0. S 
fc, -SP«r^^5it*fi^ I SOKllaS. ^lt, C 

i<Ditm«x 7 OEftST*. cn&cJ: 10 

*), 2«ffi©=i>** FBC. SC-tfifflEftCftmStl 

CO 0 7 7 3 H^L*t,>l&»)gi-C=i>*^ F3iffl©IHJg|5 
3WM*a*tin»4. C©il&&JS±£. K;-h3>$? 
hBC±K«)ltt4t5h«BLl, BL2. V 

[0 07 83 C©Sfc&fflNORSHz;UTW -£©fcT* 

^n^** K*-JKDMi, ^^©ffiJjjX{C<fci9jIfi£ 20 
SftS. SBS^v^i' h^-;u©^Rg-C«. 7-F 

ms&tcit fw >*m®m&D(Dmtiim&i$}-t l cBi£ 

f bt, hTs» F3>£* FBCteiO'V-Xa 
FSC©lfMtt:. C©S53££n>* ^ F*-^ 

a©^-5^*B/hst>. 30 

[0 0 7 9 3 ^•^3>$i'f-BCSfc«y-^3y$ 
■-to*. 7-F«JB«EB»{cHSOT*7Hs» FJWJt**- - 

/5c-r*j#. -€-©m. ^^©Rsni. Mi^f^y 
*i>FSC. 3<=>K:. Hiv-xiWH- PSJI© 
<ffl>*5©«:WW&»&£ft-3-Ct,>.5. L/*^> jJtUfcfc 40 

2\,m)\>mmxwi&x%z>. 

(0 08 0 3 m3SISS0!SS«:^-5MONOSM^*»; F 
7>i>**©2ST-«Jj§«:. 3#&<J&fl}}gttl?f 1. I&2 3I 
Si^a§<t(S»S-C*^.. fcfcl, C©^3J|)5S^SlKfcW 
4ytyi-7>^iit(i, V-^WIUlJISi FU 

4>*mtmmut<D<m\-t3$\ tv- 
F«wL©B»^nai#tK«r*. L/ctf-oT. y-Fg 
«. atJv- F*ttrifc**. so 
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[0 0 8 1 3 z<bJa*>rmim>J*: x ) F-7>y**©Si 
ji«:4ji»Ttt. v-xt f w>&&4W»grais. 
D<DBmiv- moBis&icft'ic t*\ m 1 mmm 
nt*z<mt£Z. miw&mtnmc. 
m^mmmm i s o, y- \-mtm 1 o*jj:vy- f 

«ra©RM&fllI*fTr>fc««:. i^fiSL)t-'^->i 
SB^^Wtcv-^^^M^Sfc^^FU^^^fi^ ' 

[0 08 2 3 SI 4©>*y •te.rt'T Wfljjgi 

»-f Ff*-;l4ft»Biifc{CBBfi^=i 

CCfcf? Fn>£ hBCfc«fcO t V-X3>^d'h SC* 

■C«tf>i&*, JBIfflil&tagLhtCtf ? HR*jJ:efv-.x«* 
JBfiS LfcSL Dr 5 JfMMfttMi fc-hJB 

S»«>»J*lBJ:Cf*— =J— vimt^y FMPIS 

So 

[ 0 0 8 3 3 SSI , Sr2S§S©fc«"C«. SJbr? F&S B 
Lte.fctfSJV-^itiJS SLtCHzU* F h7>^m 

i/th7>y^*ov-^- f u a ^jwmmwiceM 
utc. ^mtmrnxa. mi. mzmmmzmv? f 
8S BLfc«fctf9Jy--.*»ss LKessofcSiE*, t: 

? FiKB L^W-^Sns LfCStCEfttlPf 4. Ctl(C 
<fc *) . JUL ^2HJ6^Si<blll^%8ft['P. -r&to%*# 

*{C*»W4«flfflDi£A»03ti*»«HL *2HJ©i5JS 

iia«"c*0v cc-c©ittBj«$Bs-r5. 

[0 0 8 4 3 ^«c*i. *HJS^S8©^<!: bX. V-xm 

m{ttn®mt&frt>mj&L. 32-128 <i©^ * y * 
[00853 m4mmmm 

[0 0 8 6 3 C©NORS-feJUT H"C«> 0*-t*«ln 
7 x JU©^ffi(C«^tt© h U > ^ * fctt L O C O S ft <!; 
5gT-»^«i»® I SOJWHBHI-Cey F^ISI (H 1 5© 
SWfSj) (CEBSn-COS. ^•T-^^j^S® 1 sokb 
\mS.bX. FMWLm-2 , WLm-1 . WLm , 

WL«+iaWBBHHCE«lS*iri,»S. C©-7-F»«Ji 
tt> «T3i©l©ffi^SS4l^«{C > #HAi»tRK. ^{bJg. 

[0 0 8 7 3 &m*ftmmm<DWfhno)mi®.mc*s 
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«Jfil^ S 4. F U >7M0fffiM D «. -e©* » 3 # 7 - 
F^fSl (H 1 5©*3t#r*]) (Ctt*»-aiRlfiltJi ISO© 

ffflpg©#-c&5E3ft. ^ ? h#rsjKt*7- FiSraPB©* 

•f>WIMW*Dtt. •€■©** 3 4UB©«6os*{cM 

»-r^— {cjgfiEsnrt,**. 10 

[0 08 8]&9-F«(DAH«> ^ 
ft*. U*>fc. ifE^n^^i?* f-vx^jW^gifc 

m&tctzv-zffl£ffim(D^sz ? h*-;i/©A*$fe 20 

^WftfR*S 4 FH , >^*fi^JM«D©ffiffl{C*fO. 

[0 08 9] *©±rtr» h^riSj«cESStiT(r»*v- 

~XifgSLn-l . SLn . S Lfi+1 (JBTFV S L4igiH) 

«. Fu-f >x*mmw d «k» ft # 

±EV-^«ftlWB©=i>afd' Ftf-JUfcrt-t/C. T® 

L±K». *2©JBIBH8IMlJfe^0rt9 HlBLn-l 30 
. BLn. BLn+1 («T V B L 4:3*82) MmRir 

BBisnros. cot? hamuK.- ttwmik^tc 

TJ§©& F U-f >^MHWH«D(C«a«3*i"Ct»4. 
[0090] C©±5ftltJ$©b.>l</-C:$?->-Ctt. ±ta 

» Ha8iHyB©:3>** F*-^iV-X«g§aSffl©3 

SWt'JvDIWISgJKiWfte^ •^x^yn-fe^KRf'ii©® 

*nr«ftv L/#>&. toaftft2iH# 

#r4'ftt>C4#>6. 6F' {Cifil,>^«{C/h3(,>-fe;Uffi» 
[0 09 1] »5IB«Btt 

05HJS^SS«> lr>to0S<Kffij$il&&4:flv3ttS. £a 

6«. <Si®S«fiNORS{©^*'J-feJUrU^«^5r^T 
HSg0T*S. art. H17tt. fiSB£lftNOR£©.>t 
*y-tMUT U-(©«W&¥®B-C*4. 50 
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[0 092] C©yt'^A7U-{TB, HI 2 ©J: 5 

ccy-xtf[#s#M3*vc*&-*'. #»fl:«s*ir(,»*. c 
©&int s tifc v - xttKR »> ©y * y -t * 3 tt 

44*Be»HiUT«W4. C©^ 

tvwb-fttt, h^ri6j©iesi«^'r "t* h 

»" ifti-T*. St? hifgBL 1-BL3B. H17K 
*f J: 5 (C . 4W*4H4ilriWltft> 6 ft S ffitSUlffii^ 

hKSBL 1. SBL2. -) £. EK*l/ft(,» 
tr»y h=J>*i' h*5>Ur-SBltrv hiRSBL 1. SB 
L2. -(tgSKStlfc^fUBS hSIMBL 
1. MB L 2 . ••■) ttfthtiZ. CO>tyfe*7l/-/ 
©/< $ ->-Ctt, SR^ ^KMUMI I S Oifi± < ft< . * 

©9-. sri~*4H«6iigJ!S©^*y-bJi'ru^<fc*)-fe;i' 

■nfcMM/h3!Vttr»&. ft*?. *©1**»*. fc<i*.tf 
hfiBL 1 4BL3£. l27*Uftt>fcr ? b=i>ZP 

[0093] ^nam?**. mi. m2 meemvm 

f * HSSBL*iJ:jyta|y-^iSSSL(ceaOA:«E 
£tr? haiMBLfc-tC^y-^SSLKittcEnttl 

ts. cn<c<fc»). mi. m2H^»4Pi«&«&^ > 

©ax^?©3 n^«m 1 n 
iiNORsm y-x«a*#ffl{b3ti-cc»4fc«>, - 

St&#**l8lfi<!:ft*. U*>L. ftimftBCCflgWS 
«&NORii£j§fflL-/<:*§^. FU^>ffliJ5R^ 

*» 6 a b r fij&T 7^ * at i/ # (, mmizm t & a s 
c4*e.. 7-F*i$i«:«sofc#fia^*y 

[0 094]i6Jttli 

[0095] C©j'* i ;Wl/-fC«. 01 8©«t^ 

ry-xjg (£v-^iKMSL*j«fcc?SJv-^it9SS 

«UB I SOW. BHS (BJt'y hlSBLn, SBLn + 
lte«fcC^SIV-X«SSL) 3*Ci«cHW6ti-Cl» 
£. COt'iWU-fO/^-^rB, mi~m4 
ISiS^fig 4 it® T -2. 4 JR^gtl&iiSJa I S om>ti:< . 
-?•©#. IP 1 HJB^JS©y * y -fe;l/T U W «fc <3 -b 

( o o 9 6 ] fiswtco:. jui. m2$m&m?®i 
try hi^SBL*jcto - sijy--Xi^ssLK:e^b7tmE 

itf-y h«MBLfc«fctf£y-*«SLKfi:K:EPtn 



29 

-r*. cntcjro. mi. m2$mmi&tmmj:m*> 

fo^JfcNORMilsHSL V-^ffili F U -f XWjR** 
[009 7] fclT> 02HJSJKSI«J:«3M«:2 fcf* t-/-fe 

coo98] mi&ffim 

v~^«NORS©^W«tt> H 1 9 
tc. y*y ^;ur W©4Hz;u*}©[iisg@£;nT. ft 
te, co^tywu-ftt, 0i©y*y-fejuru-r 

[oo99]02O(cif J (*'jh7>yxi'tt. -e© 
w»«»*MS*iw*y- H&Mitfts. Bdtr 9 hits b 

L i HMMB 1 0 ai. §Jf » hi&SBL i + 

l«©y-h«IWl Ob4*>6«teRStirt»4. H** 

•©^-HIMMri'4*«W/'C3g|BW«:»SISn"Ct»4. 

My- M&naa i o a . iob -en-ena*. m i n*s^ 

tttcfettsy- httiMtl o tK»©R«JS*Wr.5. 
Tft*>%. y-MftHeiOaB. T@*^ll@«:. tfh 

Aii^Mi i a. a^tisi 2 a. h v vwtm na* 
snnasnrt**. nwc. y-HawiobB. t 

■*»6«c. tfhAftUMIl 1 b. S{bRl2b. h» 
TmfiSSl 3b*»6«(fcS*vr(,»S. * f- 1 1 
a.- -1 1 b . mitim 12a. 1 2 to, • + r^ffiil 1 3 
a . 13b -tti-etlt*. HI 1 9&0MMC*s»&tf b A*g 

Mil i, mm i2. h? :rotM 1 3 tmrnvti 

[0100] C Cf . y- h JfiltH 1 0 b ©ftfbM 1 2 

b£4>'fr£ ufcw** "si i EttmR i " . y-bm 
mm i o& <omm 1 2 a utcmwz "is 2 ta 

tttH*R2" . y-H6ltW*»* "J»3©««R3" 

y ?! ofi-mmm <.n 1 etMttR 1 *s&umz %&mm 

hsr 3) turn— *m©«asjs*>6ft*. c<Dtctb. s> 
cc88ftfc2-3©^y^£W-r-s->'- ; &y h7>^f 

i?X*£y- h«S*sftiittM0S«S©3>ha-^ 
[0101] C©«iS©fiJ.S««<r*-5. *<0— ott. 
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4*i. nJSEL*t>ffi«BESi-y-T?a4y'*y h7>y^* 

©HMXC. O&tMBSEEAi— SftMO SS©3> ho- 
;U h 7 > * <C<fc 9 ? + *;l/© O N /O F F *lSNJffil-e 

[o 1 0 2 ] Ms©y- hiffe^jgi 0 a. iobia©y 

10 -ht&IMtl4tt. fc£jU*CVD&KJ:0SfifcL/ft:ll 

ftf y 3 e>fto. M«©y- h ffi^MiH?ra«)ix 
[0103] c©y- n»«B«fi©««*s^fiS*ffi 

0^*-rS. CtUC<fc«), y-hffiiS^10a. 10b 

20 *tf^. *l/t. y- hite*RBSl 0 a. 1 0 b±(DiM 
Mtfl*£3*i. y-hl&^Kl 0 a. lObW^-F 

i> ai*y- h«itBHfaMQSAK-r&. ^c*$. cos? 
^•?9 i'R5F©*-^x9 5 L >y*i»±-r^ > y- his 

I1HIS1 0 a. lOblKfftKij^^WFj^fi. 

fc<bjt«s{b^y3>js*f5<^fiSty-cfe«fcc>. *©a 
«. m 1 m&mt nmc l-co- b'mwL<mi£im 

[0104] o^tc, c©«fc 5 ft«(S©^»«tt>* y 

30 ©ttf¥(coc»r. 9-P«WLl(c«M3tiA:inR<Dy 
*y h5>yx*Mi 1. M2 1. -*«K:BMrj-a. 
S2 1 (a) «. s#ji*B$©^VT^aa:3£^*m-r . 

HSSS. a 2 1 (B) «S^*Sb^7Kf^^»FM 
0. S2 2 (A) . (B) ti^*mL^©/^rxss 
*fr**-i-BBH. 02 3 (A) B(BJ»(D/<-fn» 

^#*^-r@s8s t S2 3 (b) «aa»ff 

[ 0 1 0 5 ] PI— (CC-Ctt. W 

1 1 ) {cajcci^-ty-fe^nc^o^utc— jsurtf^. 
40 02 1 K:jjx-r<fc'5K > >*y h^>y^*©»i . »2 

tetSSa^Rl. R2©i'%6«C§#ii*«rff ^5*>«:«fc-5 
■C, SJ^9 h$aSBL 1. SBL2. -*f<fcO J IiJy-^ 
iSSSLl. SSL 2. "OnE.WM<Dfflg.'-<Z->* 

-r^t>%. S2i©wc«. y*>;i-7>^ 
$mi 1 ©s& 1 teitMJ^R 1 <t . jt*<j b? f m 

2 1 ©mi . S&2iatf$S*$R 1 . R2 itC*9 HH> 

SBL1. SBL2 i§iJv-^iSSSL2«: > ff3£©fi 
SEE. fciit«-5VSS©mEE?rEnJ)n-r4. *9hi 
so HP>aA^T^Jii,^«)©SJ*l. ccr«i"Jy- 
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l n icmmomt* % ^m±mK, tc t o v 

U Wfc (ntfxJUW) «:o v&Epfflrr*. 

Yvl/isT.MCto^X. SiR"7— K8WL 1 
{cEflffllStifciE^tJBcj:!?. 0fS©ft®E (-5V) ifi 
ma^tltcM^v HgSBL 1. SBL2*J«fcJ>'iiJv- 

S S L 2 *tt-r p S^M»«i«CD«8Hi»iff C»!S£tt 10 
SStfcO. -e-©*Sm. All. *2XMM£GHKttJlKS 

©Vthe =-2. 5V--2. 3 Vfr(t>m'J>UX . 
ji#tKSg©Vthp U-0. 5V)tCf{fct5. 
[0107] — ^. ^aiRtfOy-tU h-7>^X*M 1 

2. 22. y-hiv-^$fcttFi/-{>i© 
race 6 vsffiua>mff#*>a> l-^^t. 
sa#s«c ^hxu^ha >#&A s nr. w?»(cs 20 

[01083 c<D#^ii*^ft-r«. mosmiifira 

9 ft:*); ttttfttJtfts^ttCC-*- 

1 0 u sHTiS»J:0 1 «tJSU:3S< gfc, t© 
#*ii*r». SJfcf * h$IS B L 1 *^c-r pMhFM^IM 30 
Jgc*>6>©W£A. ©Jv-XiSS S L 1 £&T pS^ 

«j«*8a»6©*?i£Att. .•fft-ttiSBfW-c**. -r& 

[0 109] »SBL, SSL^©EPfflJ«!i 

^-C^-^^ii**s-C#5„ ^©BSL _kfaOfc£A30 
sg©3t£ccj:-oTfcr* h^fc0<DS^ji*®)£*5tim^ 
(OhS < fc 9 . S£fc©C H EaA^SCf« l^F 40 

^JSJ&jg-Ctt l+o/Uh (kB) fcLbiteStcAs* 

iWM&T^saiR-fe^ji. s#ji**^±-r-<#^a 

o^icKt-r fcojti-c* s„ 
[oiio] s^ui/t^, ^-y^ttiL.*s*<fr 
a. m2immmR2<ozy nm^ta-rm^, 022 

(A) (Cm-r«fc i 5«: > MXv hifgSBL 1 . SBL2. 
•••CCB«£©FW>^EE. 1. 5V£EPffl| 50 
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0. BV-^lSSLl, SSL2. •••*$<£ OWfCO 
VfeBflHrt"*. S/c. KBlfR?- Fi6IWL2, WL 3 , 

s. cnKjro. y-KiSWL ltcg^snfc^^y h 

7>i/*2M2 1. -©3f2iEtIffii«R 2 

.«©»£. -e©y*y h7>yx^M2 i #*>u g? 
{br*. ^2teit^R2*!g#ji*tfc®-e*c» 

7 > * or -t" y ? + - i>«^r# v - zmtcwtti 

■fcfflVv bmSBL2Z$<DW!E&<bZ. HS*t/ttlrVfe> 
XT>^-C*»iHL/-CR*lHr. DtllBttMlAR l'OK 
*Wl/t*. FU-T>«E-1. 5V*UB<t«2**(6)«: 
EUfflI-r.se i-C^KSti -5. 

[0111] iC57. ^i-*;Hti*g|5«:MOS^3> 
ha-;l^ h 7>yx$AiifeC^2*Sfe^*i© h7>^ 

■rzt. K*moi^©®jSfi*s«6o<±. •sfis:?g©*> 
[0112] ^mmmfDi:'jic^*^)v^u 

(DffiWR 3 TfCMO Sh7 >^ X $i)iM3hteigt 
»; g!3©«aJ$R3K:*5W.£>MOS f-7>^X3?©Lt 
*S. fciiL«-0. 5V 0. 7 

*© u^^fiimE*^* < ffiTL/^mi/Ugss*^!/ 

<J: 5 i r S <!;. M 0,3 S© =l > > n - * K 7 f # 
C©^*'J-bJU-C«-feU^ h h7>^*©L/ 

[0113] rS*«. ^1 . IS2iy&Jfc8g£|5j«. 

FN h >^ U > 2^$ fclifltS h >^ y ^i^?: 

'j. mm h y > ^^-r^^a 5- z*—ffi%&rz 

tct7UXm2 3 (A) «c^-r«i:^«: v ±X<DV- 
KBWL1. WL2. •••«:- 5 V. ±X<D®\Vv YUS 
BL1. SBL2. -, ±X<DW\V-XUS SL 1. S 
SL2, -*J<fci>'«« (p^x;1/W) «C5 V=SrEPffl|-r 

[0114] CtlWD, 02 3 (B) {C^-T^^K:, 

?I#S[^(CJ:5^*B$H« l o m sm&$x-m$-ci*> 
tS*©ae h >*;u^m«:«i:S*-Ji-ttA^3feB$ra©A 
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mm 1 0 0 m s tcfl/* 1 tfT«±&#3 ftfc. g/c. 
[0 115] «±©»#&<&< S^ttJLteJ:^*©* 

-<fc. c©*&n> T-zmfm& 

ilxiO' BfeLh. ^-Jrfia** 1 0^ y- Ktw 10 

1 .0^«ffSE-C#iCi3i*^ote. * 
/c. f=-^^##14«, 1 x l o* HI©y-*#£&;t 

9 H/t^attOMONOSttt. **©MOSilO 
7r-f***»ti-*ci«:J:*>. y-h&iO. lu 

[0116] apsaawgiB 

*8J9tigttt*. 2 h/-b;K*ji*A^B^<5i® 20 

[0 1 1 7] H2 4W. 08HiS^K^-5y^yH2;U 
T U^©1fl£{fl£7n-risl8g0'T?&-5. CW^^y-fe^T 

u -Y >^««l«i^fflil^ 6 f- -c * fl^«E«««:-««tt £ 

e>; h#iS]K:is&-5>^*y h-7>y;**M l i. mi 
2. • hn-;uy- h**a^-r**UfflJ 30 

SCLla, ffe^©=i> ha-;uv- h£±fcilg^f* 
MW^CL 1 b. ffeCDWcJSOt f h^tCjS^C-S^* 
-y K 7 ^yxjiM2 1 . -M22. -®-^©3>>n- • 
juy- h «r^a^TSflJfflI^C L 2 a . flfe^©a > h 
o-Jl>y- h*^jlgiBS-r^$lJt51*gC L 2 b , -tfRW 

[0 118] 024{C*s<,>T«, ZMW&ifi***)^ 
yx*£(*3^M»CMOS1fi§©:3> hP-Ah7 40 
[01191S25K, 08 Jtfl0E?!BCCfli& h 7 

* + ^^^©^ifeauc T®a>6* h Atftwn i 
i , i2. h » vmmm 1 3*>p.&.sy- hi&fefi 

fill 04/J-OT^'J h7>yx$«Dy- hlil 5*1 
- Kifgw L £fcf ±JlieiSJl«:8iia;* ft. c - F^-fSicD 

[0 1201-S. jttUhv^SCft^l-SlS) 50 
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mmvmvv h&sBL i . sBLi + ntc, 
o-;i/F7>^*®y- hf&tgjgti 6 &mm^*\x 

<,>■&. -€-©y- biffii^Ml 6al(C, 3>hD-J^- 
-Mi«l 5<t©lffl«. y-*&|gUfl 6 bCCj:»9ite 

[oi2i] e©**y-fe;w!>»js-ct*. /ci^.{*. y 
- huhr i o <ty- h^ffi i 5 tt£z > m , &m*3mK. 
&mi,tc&. r-hwmtD'**-^->imic*. y-h 
seats 1 o*jji*6«»ciniTs. -?&ic, zo>^$ 

b&y- httlHRl 6 SrZW&kZ. SfcKID 

«©^J8£«.*teL,l,fcf£. 

CftKlJ: «5 . y- hfl&OffliJigffllKc;^— tfiJ&ltJI 1 6 

b#fl*J&Sti*. n>ha-;uy-hCG£&SagfiJ|g 

G£fl5j?2-rs. 

[0122] C(DJ:5!CttM5n/ch7>^i'0 

3. h»9- K^rfijicKSOfc 2 y H2;up^r*jlt 
&r>Ti>sfc«t>. ji* 1 ; h 7>^*#©j&iiati«ia<R 

1. 02Kt^«R2«c#lri£#*fr3*>§*pii. 3> 
h o -;U h7>i>X£©3>|-a — JUy— h C G©^EE 
K.£mm?Z,. T^C*D%. K»HiBLl. BL2, 

[fj© a > f- a - h C G©*^r5e©IE^]I l fci *. 

«6 cn«cj:o. c©iE®iei7jn©3> 

y-h^si stciDfi^flnjisn. -e-©-sp*J*f v 

xu^ha>t^cs. c©pM^^^ffi-C^L-fe 

9 c 4 at < «»«fc < . u*> fc«ii«:m?Sfsa*et? 
yr h7 ^yjcaA^ns. c©ts^. y*y 

h7>^X^O*^«11i£E^. ?B£t*;SS©Vthe =- 

2. 5V--2. 3V^6®d>l/-T. ##ii*«!!g©V 
thp (S-0. 5 V) IcmttZ. 

[0123] S#^*m»fcOS^W©3>h 
a-;l/y-hCG«> 0 V$fc«-5 VSS©ft®E4 

Enflnrs. c©^>hci-;uy-hcGT©ps!^*fi«j 
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[0125] BteffiLTtt* ^-^«*fflL«r»*4 

i. 5V. v-*flKcov 1 *-bry-nc-4. 5V 
*enflii-rs*e*«»7iiJs»jB<big«-c*s. fc/c 

«BL1, BL2, •••) #7- K#fi!0CW«Ufc2-rf*: 10 
4EI««: % try h*r»icD*iBKCc»L- l. 5ViOV 

*ssa«caanr*i. -1. 5 vztmLtc&mm <tr 

■t*ffittftl>. »l.Ete««Rl. »2s5tt««R2<Z> 

5*D**tH 0 tC 4 tsKDftft * -Y * £ C t ft £ . 

[0126] STiBl,/cfl6<D||«S^a8tEI«r* 

[0 12 7] »93QBIflB 

[0 1 2 8 ] H2.6«, Jf*9IBi»JBK«S^*y-feJl' 

mmmc.Li, cl2, -«c»»3tifcMos«a<03 30 

tuc, y~ KagWL 1. WL 2. -«:«asti 
[0 1 29] 127 (a) trc, msmmmmzj* 

«; -tfrcom 1 <D«JSffil**-r. c<d^ * if ■fe;H&jfiw:, 
*7XMffl« 020) «c*-i-^*y-feJU«JftiJt^* 
4, » 1 iBtSMHSR 1 . &2Kt£««R2fcJ:tf3l3CD 

«l^R3cri«:y- h««3^«ibri»*-6tirc»*. 

•Tft^>%. ^**^*aHR«**«±«cj|5i«Sti=i>h 
o- ; uy- hCGi. €-0=J> hn-il/y- hCG<b*fi 40 

LCCS»3tifcy- hlgl 5 a. i5b(b*f^ 0 

IBW«c»«3tifc2o©y-hai»^dr-> 1 -rftto* 
y- h€il 5aty- b3fe!SJgl OaiOSi^- 
><?:. h«Sl 5 biy- H6»«l 0 b4©«Jl 
Ajr->4©IH«: % y-h*fe^JBil 7^/hLr«toiA^ 

[0 130] co^*y*;uo«^*4jgjffiffio--«{c 
*Jl>tB, fc&Atf. y-HBiWlOa. lObiy 50 
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-hlil5a, 1 5 b tKZ>mmmZ±W( l ZB!&Ltc 

b$k, y- mum i o a. io b^-JSLTjjnxr 

SBL i + HWCcSBIWCC^IBtur, 2ocoy-hM@ 
15 a. 15biy-«110a, 1 0 bOWl'* 
*->jWBJ«SftS. £B*Clfi|»8ll 7£a> 

15a. 15biy-M6tll0a, I0b4>8M'* 
dr — >HCC, y-M6JH«17<ta>hD-;l/y-hC 

G*JSde>a*ti*ct9«:*j«sti*. 

[0131] C<D£5tC&l£$tltcjt*:V'k)WlZ % tg 

fc£;ttf-0. 5V— 0. 7 VCC«£3ftS. £?c s 
bTsrhUBLi. BL i + 1 S 
W»»*«t**«WfiW«***U*:ONOil*^^ 
©y-HMWlOa, 10btAlty-Hll5 

a. i5b**E»s*i, cn(Ccfc^*yh7>^^ 

[0 1 32] 02 7 (B) CC, «QHMB»StC«R&^« 
y-fe;KO»2<D«JS«**-r. iilBU/ca2 7 (Ape 
»y-Hti5a. 1 5 b#2ote#^3ftrt,>/c 

5. Cdy-htgl 8«H2 6(C*j^S«7-K3HWL 

ttiwsu oN0 5?^^<Dy-na»iRi ofcraccsw, 

CCDtctb, ONO^-Y^<Dy->«J»pl Ott. n>h 
n-;uy- • KU^>«« <tr* MSB 

l i g/cteBL i + i ) tomor+^fr&i&mimft 
* ^ wmmwicmm Ltczm&m 1 . m2iBtg«i^R 

1. R2<t&£o ate, 3>hn-;l/y-hCG(DT© 

y- h mmm 1 7 «^@<d^m^ e ft 0 , c ommo 
tmm&mmmttmt>*m u ft 1^ 3 o^r 3 <tft 

[0133] C<7>^2(D«JSCD^^y-fe;l/«, «fir«gJ$ 

»«rs£*3Wfti». *rft^>^, piw«(^^ 

hi^BLi. BLi + l)^MSn/cn»^x;l/W± 
tc. 3>hn-;uy- hcoy- hSH^^-> ( 1 7. 
CG) Srtf* h Jg«Lftia, y-HftWBl 
0**l*»B»4ra«tt*ffiCCJ:or««L, y-h 
«S1 8i^:Sifl4iai, ccD^m^<J:y-h*g 
WRl 0*7- K*|oIK:filw<dr->cc— Jsurttx-r 

Wot, *j6^p-feX3&s«r*{br*. 
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-£©mij©^*'; h-7>£>x*£©o#t»fii«0E££R 

WSCCB. a> hn-^y- hCG£JI2Jj£-f SSx-tca 

t/7c#oT. C©l,S(,MtI1IEEf&5£*>ig^r-<fc 
5. 10 
[0 1 3 4 ] H2 7 (A) £7cB (B) ©^*'J-feJKD 

m9mmmmva. mimmmt'mm. tr 

» h 7 - K^-iajici^ ore 2 ^ ^& y juih r»« b 
-CfcO. h7>^f0^1IS1Sfl^{R 1 . JH2 

RANM R 2 tc## ii**ff 9 *>ga>B. e * h USEE 

&*7J(t:£-C©7- K8WLK6 V©1tJE£EfJJnil,T*s 

#. gSii^fT^fllJ©^ h*©*. *- ^>WW> 20 

©SEEPfll^JIIgmB. 7- K^^<7J>fiJEEnttI*S5fe-C. f 
* h ^©®3EEPJjn#f&-C £> r & J: (, C tUC J: 9 . 
iEmffiEPftKDy- hlil5a, 15b (gfcB 1 8 ) 
T-Ctt. - 5 V =&EPfin L7c p-S^«36i^ai^^« 
mt ft 0 . IfflBlfcttOStMm&niRftjracc «fc «3 . 

*>e>^u #£&*t^©vth P tc^t-rs. 30 

[0 135] C(Di^a> ha-JUi^CL«^fS©mm 

iiamwra stir 6, pI^MW <ne» 

HSBLi; SB L,i + 1 }..*>e>{*tf££SJB*«lfW. . 
ur> ^ + *;u*ASB*^^b$nftt.»„ c©7c». S& 

esttt*i!fi<ftorc^„ 

[0136] C©§#&«&#i$-CB. ffe©H;56fl2Sg£|iJ 

*i«<riSfji«c > b*^d>fti»msS£fH©r^r$5. 

[0137] m&mus> mimmmmtmmic. ^~ 
ism*mb*m*tu. mmttcma^urxa. rft 
to£ KW>fliJ«c- l . 5 V. y-^iwccov. =i>h 

g) cc-8v. ^or^y t-7>^x*©y- h (7 

-FilSiWL) (C-4. 5V€:EnJ)n-r€.Ci-C^Scr^ 

[0138] ft*J. C(DSS*t±lL«:*Jt,i-C4>. 07HJS 

MOSI©h7>yx$4aWfcCiKJ; 50 
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<o . -e© b t c >tt*EM»*a u r t ®&©±kb 
*jw»-c t . «ssft ft i * «t i, » ^ * s . 

[0139] ?«£B. ffeO^SfeJ^Sti IMfiltCtT^ . ft 
*s. :fcffli£©2 tr* h/-teJHet£©MON0Sr-B. 4> 

£3§<-r**§£. ^>y**©ff5#; t ussy-hg* 

5W»M^n7r -Oi^&jtft-fSC <!:«:«£ 9 . y 
- h £B 0 . lumt fcMt-€-#i«T* -C^fflit*! pI^-C 

[o i4oj err no. mi imnamtc. mi- 
m9mmmmi<Ds*<) Yv^vxznmtmjm*:™ 

[oi4i] mi ommitm 

m i o fttugat*. > * y h ^ > *©msssiR3M8 
icry- ntei^®*«:ad?)ji$nM^.«i o^^y- 

[O14 2]02 8«. CCDS it^SS^Vh? 

s i ^yiKB^^»^i4>*yc«. -e©y-hiteiSK 

2 0*. ^hAiffii^)^2 1. -e©±©m^Sa^lS:<l: L 
"CCDS i ^*§JI2 2. *J«fcCXS i ^x*SS2 2 
^fc^2 3 tiPhUh. ^<Oi&<Dm^ BP 
g; ?-**JWffim. 7x;UW. V-^SmSL, S 
SL. K>HBL. MSL. SBL. 7-KSWL 
«. ^l~m8HSfe^S§iPI«r*.5. 
[0143] S it/^22tt, €-©-y--fX (itSE) 
Sf*0<«l OnmWT, m«4. OnmigT 

*o. <!*©s a- smF a m±&wum2 

«c. M^.«4nmge©^Pir^gS3nrc>.5. *^9«: 
•fows* h Aite^M2 i ». &rsswm^m (si-rsm 
m.22) *i»»Kcja(,^ci«t©M^-c. sina^s 

<fc0-M>J?<. ffifflffl^ioDr 2. 6rim*>6 5. 0 
nmSt , ©ffiHrtr , jiljlJR'C#S. CCW 4. 0 

[0 144] c©«fc^ftfltfiS©^*y v=7isvxzam 

JST«. #HAitellM2 1©B£JK^. «it«LP-CV 

D^r^hA^M2 i©±«c. S»:©s i i-smn>2 
2Z%m?Z. ttc. S i ^^M^2 2*a*jitfJ: J > 
(C ^bJS2 3*. m«7nm{ifLP-CVDKJ: 
KU&m-fZo CCLP-CVDtB. im^X*JDGS 

<tN, o©s^^x. s&ajt*sff*.ti7 o o-cir. 

€>„ C©<t#S i^y^2 2B^t^2 3(ca*ji* 

n. ^b^2 3«ffi*^^t3ns. ^^bw+^-ft 

J©^B. grrc(c¥^fc7-nH2^ <«*ttCMP«) Sff 

^ijrt^. ^©fs. 7- b'&ttezmwmzimL. y 

[0145] CWi^K^fiSSn/cS i±Jm&2 2 
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J&&2 2 *Htc^s < ur. cftKJtt— m^GiJSii-e- 
co i 46] m 1 1 mwpM 

tggg (fciT, S&*ffl#f!lFGi)<h(,>5) (CHUT*. 
[0 1 47] 0295*. C<D$kMftmFG%LS*:>J V 9 

m&ft^? Gmx-Uftfej^vxtt.. >*y t-7>^ 
wsoi s^tc^fissn, MBitn3 oa*. 

# r A*6li]g3 1 > Z<D±<DnffiWffi^mt LX<DdbM 
&mM7 a-r-jy yy- h 3 2 . tei&msfoWlL? 

u-T-i >yy- h 3 z*m>itesmm3 3 & 

•5. COSftJffl^fll^D-^^^^y- h 3 2«, ^10 20 

mmmm<o s i i-smn,2 2tt tjcwwiw s 

[0 148] S O I S«£ U-Ctt. mm-4*>Zi;v=i 

SiiKfbK^rTKfiSl/fcS I MOX (Separation By Impl 
anted Oxygen) S1£*\ n^SffiSIEttlMb 
K*0fiS (/ ffe©S«i & Si •> ^biifcSg^tSi^: tfWB 
l>6ft5„ C©<fc5&:^K<fco-ai?fi££#l02 9&C*k 
1/fcSO I ¥i£#S«S U B . attlfefkltS 4 

fc.fcO'i'y n>JS3 5£a>6fl*t8Sft, i"J3>I3 5 30 
rtK. »V-X*SSL (V-XflKfettttS) . HJbT 

[0 149] $t*ffl#S«:7n~ f^>y^-h32tt. a 

s;©FGS©7a-f^>yy-h4, -e©iis<*a*m 

«5. OnmigT, ii«i«8 nm£T©$(*Ifc 

rA|fii|§]g|3 l« v mjfeMmj:94>*»JV<r»0i. 40 

Ct2. 5nm*>64. 0 n m & "^©ffifflft-ejlSatR 

CCm &*>Jfl>2. 5nm©Ifit/fc. 
[0150] C©<t5&flllS©^*y r5>^*£©SSf 

jt-c». s o i »fi±tc* h j*mms 1 %BSigL?c 

8L m«LP-CVDftt, #hJ>.1tmm3 l©_h(C 
tfi/f'JriVjR (&&JK/I: 5nm) ^JST*,, C© 
LP-CVDftt, JJSCm^tfDCS&T^-t-T©® 

^.Bm^-tr-Agi^s^ffl^-c. #ys/ya>jK*ii:a so 
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4. co* us i k? f«. m&^nmvu-^-^^if 

y->32 (H^S»#@) £lyT«IWS. -€■©&. 
ftNiaflS 7D-f^> i/y- h 3 2 ^Stoiitf <fc 5 
(C. BMbR3 3£r. 09it«9nm«^LP-CVD«:J: 
COLP-CVDtB, J15^^*SDCS 

4N, o©ii^**x. ss«&fisfli*.t*7 o o-ct-r 
s. com. mm®M?v-y-4>vy-v3 2\m 

{tig 3 3 fCi&so&gtl. K{blS3 3«*®:WSfb3tt 
-5. ¥«{b#*+#&*§£tt. i&ffcK^ffltt^n/feX 
(fll;UXCMP«) *ff9 4J:(r». *©SL 9-FliW- 
L£tt***R*Jffl*0. y-hflW«*— SOT'** 
->->^t5IS*g-C, SmftMattFGSM*'; 

[0151] COi^fCSO ISS*»>.-7B-f^ 

^yy-rJ^fflcc^sjsftsctfco^-cra. 
[0152] sbbh 

[0153] ±KOA:illfc»«rCtt. rS**FN 

[0154] i<tCH^L.«tt>D J NORS^ci'. ffi© 
N O Rffl-fe *{C»b*«M*saWC» 4. 
[01551 *^«C*jW5 "^ffilJ-JKStfMbStlft:^ 

V^tsCtifih. *f- h^B* J NO(Nitride-Qxid 

e) mtt 5 m n o s src& ^» r *&w*tmmv * 

[0156] *^«. Krci>s©^»^tty 
KM©^»^tt-rf*ycc*fO-C«>3affloJ«6-C* 

4. 

[0157] 

cto'-e©a&<^3&tcJ:n«. ««i&»B»(c. fciA«A 
-at. y-h**«<-rtn«-*K»*#«co«n,»tffli 

[0158] — 2 bT* h/-bJHetS©*i^-«. MM 
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B. ^&H^fc£*©&«NOR52^y42jUT Wtc 

■{i?)U-C7cT?i>. C©fctf>. 1 kBJiLL^J&yiJSSii 
**inj#6«:^ 0 , ftSifiC H E 9iAGCl:b$5 

CO l 5 9] «±<fc*K *«Wcj:or. x*-y>f 

(BiionvftBHi] io 
ransi Ktts^ttKfltsTMifitt^ * y §ss©;< * 

[03] ^lUSfi^ffitC^^NORgg^-ty-fe^TU-/ 

Kot,>r. 02©b-b* mc&r>ttvmm&bfitcM 
[04] jnixtu^tt(c«e^%!; F5>yx>©7- 

[05] ^lHJB^JSJC^^^y h9>J?Xii©t# 20 

[06] UUHJgj^Kc^s^y h-7>^x*©gt^ 
[07] mim$8&!&K.mzjt*<j h7>y^$oiss 
[H 8 ran h7>-^*©tt 

ji^ttf^^-r^- F*i6j©JfcA:Bfffl0r*4. 

Wttifrtrv- K2f[oi©lfc*iKffiia'C**. 
[HI 0] *2«(WI5«Mc«*>*y h^>^*©K- 30 
ff*»&* ( 1 if 9 h tWI^-nWBHT?* 

[0in f»2xnj0MKff«y«y h^>y*-*©M 
fflij##ii* (2 tr-v h#^ji^> tt«i*w-riwHiaTr* 

■5. 

[012] m3HSS^sg{c^s^»^t4^-=ey^g©^ 

* y-fe;t/T u-ratoK&m-rias&H'r**. 

[013] »3 JSSfi^.««:^*7>l8tV-^iWNORS> 

[014] msfdlBBtteftSaMV-xaN OR&.>< 40 
*yHr;uru-f«:ot,>-c. 013©a-a' «lK7&ofc 
0rffi»> 6Mfc.^iR0T* 

[0153 943gUBttKft*&ttV--X«NOR&.>' 

* y 42 JUT U- CWIHT**. 

[016] ^5nss»ss{c«4^»^f4y*yi?a©^ 

* y Hz jut u- -f «tfiS*^-rHK0t?*S. 

[017] *5igiBgtttCffi4£av-*ttN0Ra> 



1tg§2 001-230332 
42 

* y 42 JUT U -4* ©¥250r£>s. 

[018] *6 JtMmccff&^v~;*ftNORS<»< 

*y hzjut \»a (ow-m ere *> s . 

[019] *7 JdrettKff&&ftV~xaNORfijt 

* y 42 JUT U 4 4 H2JU^^-|sIK0t?*S. 

[02 0] *7jfeM0gtt(CttS.»<*'; h7>^*©» 

jg£m-rt&rS0-e&*. 

[021] ( a ) khu 7 wmmicmzj* * y * jut u 

(B) «S#ii*«6fP**-rSR^BrQS0'r*5. 
[022] (A). (B) tt. S&7ISJ6J&JBK:0&S.p<* 

y * jut u -f ©K#a lh$cd^v T^tss^^^-ria 
S80-e*s. 

[023] (A) BJH 7 JtMBBttfCff 42 JUT U 

^ ©$*!$©; WT*K?E^*jnTlBll&0. '(B) « 

[02 4] *8Jdl0BttKffS&aattbNORS.><«!/ 
•fejUT U -f ©«fR ; &^^ffil9lSS0-C*S. 
[02 5] arsjasj&SSKims^y h7>yx$©i 

[026] m92mBmc%zmmt&MORms*:'j 

[02 7] (a) izma&immc&zsi^v-kJUDn 
i ©«j»t«j*7nt-BfS0. (b) mm 2 <Dmmm*7f;-r 

[02 8] mi 03Ste«!S«C^SS i^JSAS*''*!/. 

h^^**©?- p^j©»f®0-c*5. 

[02 9] 01 lXfl^effiSiKM^FG8L><«>J 

10. 14. 16a, 16b, 1 7, 20. 3 0—*'- 
htfiltH. 11. 11 a. lib. 2 1. 3 1-#hA 
M. 12. 12. 12b "^{tJS. 13. 13. 1 
3 b ••• h v -fmmm. 15. 15 a, 15b. 18-y 
- hSS. 2 2-S i 23. 33-KftM. 

<m. 3 5-J/'J3>i. SUB-^!(*iS, W-n 
-i^iju. S-v-^TICiMHM. D- Fl"f>7ttfMK 

1 so-f^ai«Si. mi i»-y*u h?> 

S 1 l^-4rU-5' h h7>yx$, BL1I?- 
t*hi!£L MBL lSf-£fcr? F8L S B L 1 «?-IiJtf 

SLif-v-xi. MSLif-iv-x 

JR. SSL lf-Bv-Xl. WL Hf-y-Ki. S 
Gl 1 CG-3>hP-JUy-h. CL- 

3>hO-JU^. BC-e-;» hn^**!-. SC-V- 
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mi] 



MBLl 



MBL2 



son - 

S021- 
WL1- 



WL2 - 



M12 



SSLl* 
WLn — 



Mia- 



S12 
SGI2 
MSL1 
SG22 
MSL2 



_T^r — 



5 

S22 



-M21 



-M22 



SBL2 



-M2n 




[H4] 



[03] 



MSL2 
MBL2 ^ 



BC SC 



MSL1 



WL1 



K 1 a> / s s / / / / 




ISO 



SSL- 




WL3 WL4 



SSLl 



SSL 




[09] 



SSL 




#BJ2 0 0 1 -2 30 33 



[05] 



-sv - 

Vcc - 
6.0V- 

OV - 



Stl 



Mil 



M12- 



ov - 

-5V 

-5V 
Vcc 
OV 



Mln- 



OV 



-MBL1 



-MBL2 



»M21 



• SOU 
S021 
WL1 

I 

WL2 



-M22 



•M2o 



r 

: 

i 

i 

WLn 

son 

MSLl 
SG22 
MSL2 



[07] 
gig 



MBL2 




[06] 

OV 



Vcc 
Vcc- 



Sll 



^2V 



OV 



M12- 



OV 



Mln- 



Vcc- 
-1.0V- 

Vcc- 
-1.0V- 



• 1 



OV 



...» 



10] 



\ . L 



SBL 




SBL- 




-MBL2 



-M21 



• SOU 
SG21 
WU 

1 

• WL2 



-M22 



■M2n 



WLa 

SOU 
MSL1 
SG22 
MSL2 
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[012] [013] 




[014] [028] 




(26) 1^§i2 0 0 1 -2 30 33 

[015] [018] 




[019] [020] 




SSLl SSL2 



[02 4 ] [02 5 ] 
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1tP32 0 0 1 -2 30 33 2 



[02 1] [022] 




[026] [027] 




*?BI2 0 0 1 -2 30 33 2 



[023] [029] 




7P> h^-l'Oi&t 



F 2 —A 5B025 M04 AB01 AC01 AE05 AE08 

5F001 AA13 AA14 AA19 AA34 AB20 
AD07 AD52 AD6Q-AD61 - 
AD70 AE02 AE03 AF20 
5F083 EP07 EP17 EP18 EP22 EP28 
EP77 ER02 ER05 ER06 ER19 
ER22 ER29 HA02 JA04 JA35 
JA39 JA53 KA01 KA06 KA08 
KA12 LA01 LA16 LA20 MA03 
m06 mi9 M20 NAOl NA02 
PR40 ZA12 ZA21 



